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USAF ACCIDENT/INCIDENT REPORT 

(F/H tn all spans applicable If additional span Is. needed, use additional she et(s).) 


1 . DATE OF OCCURRENCE (Year, month and day) 2. VEHICLE(5)/MATERIEL INVOLVED 

1 (TAtS & Serial Nr., if applicable) 


9 July 196k 


A -12 


3. FOR GROUND ACCIDENTS ONLY 
(Ba.# Code and Report Serial Nr.) 


N/A 


4. PLACE OF OCCURRENCE: STATE, COUNTY} DISTANCE AND DIRECTION FROM NEAREST TOWN. IF ON 
BASE, IDENTIFY. IF OFF BASE GIVE DISTANCE FROM NEAREST BASE. 

Det 1, 1129th USAF Spec Act Sqdn P.0. Box 882 
Las Vegas, Nev 


5. HOUR AND TIME ZONE LOCAL 

0930 


[3 DAY CD NIGHT 

r~| DAWN Q DUSK 


. ORGANIZATION POSSESSING OWNING VEHICLE OR MATERIEL AT TIME OF MISHAP 

Major Command | Subcommand or AF { Air Division | Wing 


N/A 


Group 


Squadron or Unit 


Name and Base Code 


(list organizations of second vehicle, if they differ from Item 7 abovej 


n/a 


9. BASE AND COMMAND SUBMITTING REPORT (Do not Abbreviate; 

Det 1, 1129th SAS P.0. Box 882 Las V e gas, Nevada 


o. 


LIST OF PERSONNEL DIRECTLY INVOLVED 


Last Nam* F1r»l Nam* M.I. 

Grad* 

S«rvic* No. 

Asiignvd Duty 

A*ro 

Rating 

Injury 

to Individual 


Civ 

- 

Test 

Pilot 

Tfl " | 
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investigation and analyst, to Include discussion of all cause factors lilted, findings, and recommendations, and any corrective octio 

A. Coordinating Group Report (Tab ^A 11 ) as follows: 

1 . History of Flight 

2e Investigation and Analysis 

3 . Findings 

lie Recommendations 

B. The following detailed Group Reports are (Tab M W M ) 

!• Operations and Witness Gp 

2. Structures * Fire and Explosion Gp 
3* Power Plant and Fuel System Gp 

be Electronics and Electrical Gp 
Life Sciences Gp 

6 . Air Conditioning and Pressurization Gp 

7. Maintenance and Records Gp 

8 . Automatic Flight Control and Air Data Systems Gp 

9 . Hydraulic Systems Gp 

10. Flight Control System Gp 


12 . 


AUTHENTICATION 


CERTIFICATION BY (Title) 

Recorder 


TYPED NAME AND GRADE 

KECHABD R0USSELL, Capt. 


SIGNATURE 




DATE 

Jul 6h 


* U.S. GOVERNMENT PRINTING OfFICE S 19« Of— ««»9*7 


711 PREVIOUS EDITION OF THIS FORM IS OBSOLETE. 
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ST 


Ao History of Flight 


25X1A 


On 9 July 1964 Lockheed test pilot was scheduled" 

in A-12 Aircraft number 133 for a maximum A/B climb to Mach 2.8 and sustained 
flight at Mach 2.8 and 76,000 feet. Route to be flown was Copper Bravoroute 
(Photo 4644). Weather was better than usual and was not a factor in this 
accident. Aircraft inspection and personal equipment hook-up was performs# 
by qualified ground crews in accordance with flight handbook and organisation 
procedures. Take-off at 0820 PDT was normal (210K and 7400 feet ground roll 
with aircraft weight 112,000 pounds). An F-101, No. 312, piloted by ColR. #. 
Holbury and Capt R„ J. Roussell was to be used for chase within the capabili- 
ties of the aircraft. After take-off chase advised that number 133 was clean 
and anooth^Botii aircraft checked in with Bungalow, who advised good IFF/SIF 
25X1A contact. performed maximum A/B climb to 76,000 feet and 2.8 Mach v 

At the northern limit of Copper Bravo route the pilot turned left and began 
the southbound leg. Onion slicers were dosed down below |0 percent as 
planned. (This action is normally used to reduced turbulence in the intake 
duct.) The left shock popped at this time. (Primary shock wave moved for- 
ward out of the engine duct.) The W A" yaw stability augmentation system was 
lost also and could not be recovered. Since w B tt yaw system was normal no 
flight plan change vas required. The Pilot lost A/B on the left engine but 
was able to relight . After relight thrust was down on the 1 eft side but op- 
eration of the by-pass doors, onion slicers and spike (movement of spike is 
used to recapture the shock), returned the thrust to normal. n A tt yaw system 
remained out. The pilot accelerated to 2.8 mach and headed for heme base 
with the engines performing smoothly. Upon arri val in the local area a total 
of 35 minutes had been accomplished at mach 2.8. was joined by the 25X1 A 

chase aircraft while descending in a left turn over the station at 28,000 
feet. During a high down wind at 16,000 feet, base leg at 12,000 feet and 
turn onto final approach, all appeared normal. After aircraft 133 had been 
straight on a descending final for about one mile, altitude about 500 feet, 
airspeed approximately 200 knots the aircraft began a smooth steady roll to 
the left. The pilot applied full right elevon and added power but the air- 
craft contined its st eady roll to the left. At approximately 45 degree bank 
25X1 A and 200 feet altitude ejected. The aircraft continued its left roll, 

struck the ground inverted, exploded and burned. After landing the pilot was 
dragged towards the crash fire but finally managed to spill the chute. He 
did not attempt to use the quick release machanism on his parachute. He 
noted a rush of oxygen through the open face plate of his pressure suit. All 
personal equipment performed as designed. The mobile control officer arrived 
on the scene followed closely by medical and fire fighting personnel. The 
pilot was evacuated immediately for medical check up. 



Approved || 


e 2001/0 


B00590R0001 00040001 -1 




Approved For Release mm : (^^^ltt%0R0001 00040001-1 
B. Investigation and Analysis 

1. After several days of careful examination of all available data it 
was determined the following areas (group reports attached) had no bearing 
on the accident: 

a. Electronics and Electrical# 

b. Life Sciences, 

c. Air Conditioning and Pressurization. 

d. Maintenance. 

e» Automatic Fit Control and Air Data Systems. 

f. Hydraulics systems, other than flight controls. 

I 

2. Operation, Power Plant and Flight Control Systems still remained 
suspect areas and the following possibilities were investigation in detail: 

a. Engine explosion or failure in flight. (Negated by factual data- 
from Power Plant Group that engines were operating at full military RFM and 
80# thrust. Structures group indicated all damage in engine area was caused 
by aircraft impact.) 

b. Pilot flying final approach too slowly resulting in stall and 
wing roll-off. (Negated by pilot statements, statements regarding airspeed 
made by the chase pilot, relative flying characteristics of the A-12 and 
F-101 and the aircraft impact speed). 

c. Abnormal rudder trim operation. (Negated by structures report 
indicating both actuators were in a similar position at impact.) 

d. Flight control problems. 

(1) Investigation revealed that the position of the right out- 
board elevqn was full down on impact. Further investigation was then centered 
on determining how this condition could have occurred. The right outboard 
elevon servo valve was subjected to exhaustive tests at Lockheed-Burbank 
and it was determined that binding had definitely occurred. This particular 
valve apparently incurred warpage in operational use as evidenced by burnish- 
ing on the valve wall. The described warpage caused the valve to bind but 
not to a degree that would prevent the elevon mechanical transmission system 
from Overcoming it. However, oil samples revealed contamination within the 
servo valves, probably the result of metal chips accumulated during manufacture 
This contamination would add to the drag caused by warpage. Additionally it 
was concluded that because of a rapid change in flight conditions, the valve 
was subjected to a temperature shock condition that further aggravated the 
the warpage. From the foregoing it was concluded that the metering spool 
in the right outboard elevon servo did bind to such a degree that it could 
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not be overcome by the mechanical transmission system with its nominal 
force of 136 pounds. The binding of the metering spool allowed passage of 
fluid tinder pressure to the right outboard eleven actuators. This pressure 
gradually lowered the right outboard elevon to the full down position (20°) 
which in turn created a left rolling tendency which was beyond the capability 
of the roll system to counteract. 


(2) The final portion of the investigation involved correlating 
the above facts with those reported by the pilot. The following analysis 
of events leading up to the crash of A/C 133 is based on the conclusion that 
the right outboard elevon servo failed. ' 


(a) Taking the evidence available after the crash, the 
pilots statement and various witness reports, the following sequence of 
events can be establi sheds 

1. The pilot made a right turn on to final approach 
for landing after a relatively rapid ■spiral descent from a flight condition 
of Mach 2.8 and ?8,000 feet. During the descent at approximately .8 Mach 
and 300 KEAS the gear was extended for the purpose of increasing rate of 
G.G. control during landing. 


2. On final approach, in excess of one mile fraa the 
end of Idle runway, airspeed was bled off to approximately 200 KEAS. Rate 
of descent during final was reported to be higher than usual. Low throttle 
settings were reported used during final approach. 

2. A slight roll off to the right was corrected by 
the pilot with a left roll input. The aircraft then started to roll left. 
The pilot started applying a slow aileron input to correct the left roll. 

At least in the initial statement the pilot 
felt that he had initially checked or slowed the roll. At no time did 
the pilot note deviations from 1 B g" flight. Due to the roll condition 
the pilot considered a go around and started applying throttle. 

-| 

jj,. Almost simultaneously with throttle movement 
he hit the aileron stick travel limit. With no control in roll he ejected 
at approximately 200 feet altitude from the steeply banked aircraft. The 
aircraft continued to roll and is estimated to have impacted inverted at 
an attitude of approximately 216 degrees of left bank with the right wing 
tip first contacting the ground. 

(b) The flight recorder was destroyed on impact and 
no evidence could be obtained from it. Evidence obtained from the wreck- 
age indicates the following conditions existed on impact; 
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2 The aircraft controls were trimmed to approxi- 
mately zero in roll and yaw and 2.4 degrees trailing edge up on the 
inboard elevens in pitch, 

i The nose of the aircraft hit slightly after the 
wing tip indicating that the aircraft was probably at a slight nose up 
attitude* Unfortunately no film was being taken of the landing, 

(c) Reviewing the events , evidence and pilots comments 
presented above it can be concluded that the right outboard eleven valve 
l amme d in a partially open condition. It is apparent that the valve 1 
not jam full open. Had this occurred the elevon would have been moving 
at 30 degrees per second and the pilot would have lost roll control n 
.29 seconds and had a full down right elevon condition in .85 seconds. 

This was not the cases, however , for the pilot stated he applied correc i 
action slowly. In addition, the pitch transient would have been quite 
AAVera The lack ©f comment on a severe pitch transient and the slow 

of corrective aileron establishes the fact that initially the con ro 
g^Sce was drifting to the full down position slow enough to be well with- 
in the pilots capability to apply corrective action. The action of the 
pilot then to correct for a right roll-off or possibly a small pitc o 
roll damper input would be sufficient to crack the valve to an open 
position where it could jam. This would result in driving the right out- 
podrtt eleven to the full down position in which it was j 

pilot ejected, the stick returned to neutral position. Thus the aircraft 
went out of control in both roll and pitch. The roll rate sho^d increase 
to approximately 41 degrees per second and a large nose downpitchingmove- 
ment would be applied. This nose down movement applied to the inverted 
aircraft would explain why the aircraft impacted in an almost flat to 
slightly nose high attitude. 

C. Findings . 

1 The primary cause of this accident was that the outboard elevon 
servo valve stuck In the partially open position causing «» rigMout- 
board eievon to gradually move to the full down position* _This impor 
more left roll to the aircraft than could be overcome by.the pilot. The 
sticking of this valve resulted from the combination of three conditions? 
warpage of the valve incurred in operational Use, a temperature shock con- 
dition due to a rapid change in flight conditions and metal particles with- 
in the servo valve probably accumulated during manufacture. • 

2. The designed clearance between the metering spool and the valve 

body of the servo units is necessarily small accentuating the consequences 

of contamination, manufacturing tolerances, temperature changes, or other 

outside influences. This fact coupled with the relatively light force 

capable of being exerted by the elevon mechanical transmission system 

(136 lbs.) increases the possibility of a malfunction, 

B. Additional Findings not Contributing to the Accidents 

1* Th e flight recorder was destroyed on impact. In addition it did 
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not have a sufficient number of parameters to provide a meaningful and 
complete flight data history , 

2, A-12 aircraft take-offs and landings were not being filmed. 


3„ After activation of the emergency oxygen system opening of the 
face visor of the pressure suit activated rapid flow of emergency oxygen 
about the pilots face creating a fire hazard,, 


E. Recommendati ons ‘ 

1. It is recommended that? 


a. The diametrical clearance between the metering spool and 
valve body be increased sufficiently to minimize the possibility of 
binding; however y an adequate seal to prevent hydraulic fluid seepage 
between systems must be retained 0 

bo The servo valve assemblies be subjected to a temperature 
shock environment in order to stablize all components in the main meter- 
ing valve prior to a functional test, 

Co An preliminary functional and temperature shock tests be 
conducted with the servo input filters in place but the output filters 
removed. This will clean the valves of contaminants incurred during 
manufacture. Output filters should be installed prior to final high 
temperature functional test, 

d. The elevon mechanical transmission system from the inboard 
elevon to the summipg lever of the outboard servo be strengthened in 
order to overcome and operate a binding spool should it occur. 

e. An on-off valve be incorporated into the pilots helmet visor 
control to insure there is no flow of oxygen when using emergency system 
with the face plate open. 

f . A more modem flight recorder be procured that will better 
withstand crash damage, 

g. All A-12 aircraft take-offs and landings be filmed. Process 
±ng need not be accomplished unless the requirement exists. 

F. Action Tskens 

1. Action recommended in a^b^c and d above has been initiated and 
will be completed before aircraft are returned to flight status. 

2. Necessary equipment has been ordered for compliance with 
recommendation tt g". 
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The above findings and recommendations were drafted and approved 
by the following members ©f the board., 



ARTHUR F 
Colonel, USAF 
Board president 




Lt Col, USAF 
Coordinating Group 




FREDERICK Co BLES 
Lt Col, USAF 
Coordinating G 



EDWARD Fc MARTIN JR 
Coordinating Group 


So NBLSOti 
Coordinating Group 
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Flight Accident Resulting in Aircraft Damagi 

Aircraft Non-flight Accident 
2. Aircraft/ Serial Number 

60-6939 / 133 


AIRCRAFT ACCIDENT/INCIDENT REPORT 

To be filled out for principal aircraft involved. / A ppropriate blocks only should be filled out on secondary aircraft.) 

ACCIDENT/INCIDENT CLASSIFICATION (Check one) 


Major Minor 

ift Damage E □ Accident Not Resulting In Aircraft Damage 

□ □ Air Force Aircraft Incident 


3. Type, Model, Series, Block No. 

A-12 


5. If aircraft was being ferried or delivered indicate gaining and losing organizations, date of transfer, ultimate destination. 

N/A 


4. Assignment/Status Code (AFM 65-1 10) 

Test 


7. Filed: 

VFR X VFR — ON TOP 

8. Flight reference at time of accident 


I T 11 Hound Robin 


Sim. Other _ 


J 9. Duration of Flight | 

Hrs. 

Mins. 

1 

10 




(Controlled) 


Max A/B climb 


1K ALTITUDE Cleared Alt. MSL [Altitude above terrain acdt so- I Altitude MSI impact point [Highest altitude MSL flown I Time flown highest alt 

DATA xrn»r» quence began , _ _ . . 


^ I » I™ MO »■ 1 4463 — Ft. 7&*QQQ a «„ 

12. Fire and explosion data 13. Airfield datai Applicable to takeoff and landing .accidents occurring within 2 miles of airfield 

Field elevation In use 463 Ft. Composition of rnwy. Asphntt Y Concrete 

None Inflight Ground_X_ Length of runway In use 1 1+ } £t2£ Ft. Other ( Specify ) 

Result of grd. impact? YesJ[ No Length of overrun 4 ,805 Ft. Composition of overrun (Specify) 

Explosions Distance of touchdown from runway — Ft. Surface condition. DryJC- Wet Icy 

None Inflight Ground_2L. Heading of runway 3 23. 0 Other (Specify) 


. Ft. Hrs. _Q. Min. _ 3 5 


None Inflight Ground, X - Length of runway In use 

Result of grd. impact? YesJ[ No Length of overrun 

b. Explosions Distance of touchdown fr 


Result of grd. Impact? YeX__No 


Conditions affecting occurrence; e.g., type of Instrument or lighting approach aid used, obstructions, barrier, airspeed, gross 
weight, forced landing 


14. (If answer is "Yes,” to either question, discuss under item 11, AF Form 711) 

Violations Q Yes j fc] No Breaches of air discipline Yes No 

' ' *' ££ a °pp°«hTa'l^ tak<l °" ,0 "' ini "°' Cli, " b ' ° Cr ° b< " ta ' | 1 4 - TYPE ° F ACCIMNT > 9® ar -up landing, midair collision, abandoned aircraft, 

' fire or explosion in flight, undershoot, overshoot 


Landing Approach L Flight Control Half 

17. WEATHER AT TIME AND PLACE O F ACCIDENT: (If a factor in the accident, attach statement of weather officer) ” 

Sky <ond, lions Visibility Wind direction and velocity Temperature Dew (join! Alt. selling | Other weather conditions 

14QQ0 Sgattsisd 15 mile 3 190/l0fl3 81° 47 30.0 

” PILOT(S) INVOLVED f FLIGHT CRiwl 

18. OPERATOR ( Person at controls at time of accident) ' ' ‘ 1 

iiliiiiiHHiiiiMiiiiH l GRADE I lo°c» I SERV,CE NUMSES I NAT,ONAl,TY i yr ’ ofbirth 


. , lfcc r 25X1 A 

Front or Left Seat A Re ar or Right Seat 

d. ASSIGNED ORGANIZATION ~ 

Major Command Subcommand or AF I Air Division Wing 

N/A j I 

e. ATTACHED ORGANIZATION FOR FLYING 

Major Command I Subcommand or AF j Air Division 1 Wing 


c. ASSIGNED Dl/TY ON FLIGHT ORDER 


— jp_jL 

Group 


P A CP Other (Specify) 

Squadron or Unit | Base 

J Squadron or Unit I Base 


f. ORIGINAL AERONAUTICAL RATING g. PRESENT AERONAUTICAL RATING _ h. INSTRUMENT CARD 
AND DATE RECEIVED AND DATE RECEIVED 


IP. OTHER PILOT 

o. LAST NAME (Jr., II, etc.) FIRST NAME MIDDLE NAME 


b. POSITION IN AIRCRAFT AT TIME OF ACCIDENT 

Front or Left Seat Rear or Right Seat . Other 

~~ d. ASSIGNED ORGANIZATION 

Major Command j Subcommand or AF j Air Division | Wing 


e. ATTACHED ORGANIZATION FOR FLYING 

Major Command I Subcommand or AF l Air Division I Wing 


Type 

Date of expiration , 


I GRADE | COMPONENT I SERYICE NUMBER | NATIONALITY I YR. OF BIRTH 


r ASSIGNED DUTY ON FLIGHT ORDER 

AC_...,. . , IP_ p_ CP Other (Specify)_ 


Squadron or Unit Base 

Squadron or Unit I Base 


f. ORIGINAL AERONAUTICAL RATING g. PRESENT AERONAUTICAL RATING ~h. INSTRUMENT CARD j 

Type 

Date of expiration 

NOTE, IF MORE THAN TWO PILOTS ARE INVOLVED (FLIGHT CREW) REPORT SAME INFORMATION REQUIRED ON ADDITIONAL SHEET FOR EACH. 


AF oec R 62 71 1b PREVIOUS EDITION OF THIS FORM IS OBSOLETE. 
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FLYING EXPERIENCE (Attach copy of AF Form 5 for Pilot(s) 


outlined in AFR 127-4.) 


ASSIGNED DUTY ON FLIGHT ORDERS. 

(Give last names only. List all flight times to nearest hour.) 

a. Total flying hours (Including AF time, student and other 

ac credited time): 

b. Total Jet Time. 

c. Total T st Pilot/IP hours, all Aircraft. 

d. Total Weather Instrument Hours. 

e. Total 1st Pilot/IP hours this Model. 
r f. Total 1st Pilot/IP hours last 90 Days. 

g. Total 1st Pilot/IP hours last 90 Days this Model. 


5000+ 

li 7 a 

N/A 

M/A 

1U8.00 


_2l CAUSATIVE AGENCY 

Cause Factors (Check one primary and all applicable contributing and probable factors.) 

Primary Contributing Probable I ^ er,or 


Operators 

Pilot 

Co-Pilot 

Controller (Drones) 

Crewmembers ( Other than Operator) 

( Specify) 

Supervisory Personnel 

( Specify) 

Maintenance Personnel 

Type of pers. and orgn. level 


Damage to Aircraft 
Destroyed 
□ Substantial 


Other Personnel 
(Specify) 


Materiel Failure or Malfunction 

Engines 

Airframe 

Landing Gear 

Other (Specify) 

Airbase or Airways 

Weather 

Mlse. Unsafe Conditions 
< Specify) 

- Undetermined 1 ^ 


DAMAGE 


| | Minor 

| | None 


Damage Beyond Economical Repair 

Manhours to Repair 

S Y « □ No 



Description of Damage ( Describe briefly extent of damage to aircraft and any property damage incurred) 

Aircraft totally destroyed (See Tab U) 

No damage to private property (See Tab T) 


AUTHENTICATION (Signature and grade) 




AF dec^ 711b 


* 0.8. QOVERK^btT^NTING OrFICE ( l»<3 Or— «6S74t 
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CIA-RDP71B005 

SECRET 


AIRCRAFT MAINTENANCE/MATERIEL REPORT 

Us© this form when AF aircraft accident/ incident involves inadequacy , ma/function or failure of AF materiel . 


AIRCRAFT TM & SERIAL NUMBER 

2. 

SPECIAL REPORTS DATA 


a. Were Previous UR's Submitted on Factor(s) 

b. No. and Date of UR's Submitted as Result of This Accident (Attach copy) 

A-12 

Involved? 


S/N 133 

CH Yes 0 No 

N/A 


c. Is TDR Requested? 

d. No. of T.O.’s Not Complied With at Time of Accident (List T.O. Nos. and titles on 



separate sheets)— Tab k) gee Maint enanc e 9 


0 Yes B No 

Inspection and Records Group Report 

AIRCRAFT HISTORICAL DATA | 

Item 

1 Aircraft 

Part, Component or Accessory 1 


Identification of Aircraft/Part, etc. 

Air Force Acceptance Date 
Total Flight Hours 
Last Overhaul Dote 

Overhauling Activity (Name and location) 

Hours Since Overhaul 

Hours Since Last Periodic Inspection 

Date of Last Periodic Inspection 

Type of Last Periodic Inspection 


4. ENGINE HISTORICAL DATA 

(Complete a separate column for each engine involved. Also, complete a separate column for each power plant component involved.) 
Installed Position 

Engine Model and Series YJT1ID-2QA - YJ T 11 D^2 QA ■ 

Engine Serial Number P64&222 — - P648234 

Total Engine Hours gQ « 4Q ?4*7 

Number of Major Overhauls Q ^ 

Hours Since Lost Major Overhaul f\ lQ -0/| 

Pat, of Lo.t Overhaul W/& 30 ApT Aj| 

Ov.fhqul Activity Jj/A i P&WA 

DoW lo.t ImtolWd 26 J UH 6 /| 13 J l3P. 6 l| 

Hours Since Last Installed OQ 1 /| P 

Dote of Last Periodic Inspection Q Jill 9 Jill 

Type of Last Periodic Inspection H gh+. -j gbt. 

Fuel (Type and octane rating) PTi 1 — T PP«.l 


FIRE DATA 

(To be completed when fire or chemical explosion occurs, not resulting from ground impact. Indicates P — Probable or K — Known, in squares below.) 


MATERIEL FAILURE CAUSING THE FIRE 


IGNITION SOURCE 


COMBUSTIBLE MATERIAL 


Electrical System 
Fuel System 

Hydraulic System 

Pneumatic System 
d. 

Extinguished Fire 


No Effect Whei 
Discharged 


Activated but Did Not 
Discharge 


Propulsion System 
Other (Specify) 


Electrical System 
Pneumatic System 

Propulsion System 


AIRCRAFT FIRE EXTINGUISHING SYSTEM 
Fixed I Portable I 


Static Electricity/ 
Lightning 


Not Activated and Not 
Near Fire 


If Discharged, Chemical 
Used 


If Discharged, Amount 
of Chemical Used 


Other Pertinent Info. 


Fixed Portable 


Electrical Insulation 


Hydraulic Fluid 
Lubricating Oil 
Other (Specify) 


FIRE/OVERHEAT WARNING 

I Fire Detector I Overheat Indicator 


Operated Properly 

Not Operated, but Near Fire 
Not Operated and Not Near Fire 


Not Activated but 
Near Fire 


SHUT OFF PROCEDURE 


Other (Specify) 

RESULTS OF ALLOWING FIRE TO BURN OUT 


Extinguished Fire 
Reduced Fire 
No Effect 
Not Accomplished 
Unknown 


AF D r E ° c % 71 1 


PREVIOUS EDITION OF THIS FORM IS OBSOLETE. 


Catastrophic 

Increased Severity of Mishap 
No Change in Severity of Mishap 
Unknown 


Approved For Release 


MioSM 


0590R0001 00040001-1 







Approved For Release 2001/08. 


A-RDF^iokJUoI 


100040001-1 


7 . MISCELLANEOUS CHEMICAL EXPLOSION DATA 


Known 

Probable 


Known 

Probable 

Initial Ignition Occurred in an Explosive Manner Prior to Ground 
impact. 



Intensity of Explosion Was. Sufficient To Cause or Appreciably 
Contribute to In-Flight Airframe Break-Up. 



Explosion Occurred Aftpr Fire and Before Ground Impact. 



Other Significant Data (Specify) 



Explosion Occurred Subsequent to Ground Impact. 



j Unknown or Not Available. 


8 . AIRCRAFT MAINTENANCE OFFICER'S ANALYSIS AND SPECIFIC ACTION TAKEN 

Describe difficulties involved and relationship of the various components to the accident. Describe specific action taken. For Fire Data describe the fire and/or chemical explosion. 
Cover in detail any noted deficiencies, malfunctions of Are defecting and extinguishing equipment, or questionable procedures. When discussing specific equipment, give the name of 
manufacturer, part numbers, etc., and state whether or not a lift has been submitted. Include any additional information or opinion of possible value to future technical analysis of this report. 


Covered in other specialized reports. 


AF DEC*62 71 1c 


* U.S. GOVERNMENT PRINTING OFflCE » 1963 OF— 669370 
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a£MT * L st f 

LIFE SCIENCES REPORT OF AN INDIVIDUAL INVOLVED IN AN AF ACClbENT/INCIDENT 
SECTION A. AIRCRAFT ACCIDENT/INCIDENT 

GENERAL 


Aircraft Type, Model, Series (a: 
applicable) 


25X1 A 


mot 


b. Assigned Base and Command c. Aircraft Type, Model, Series (as 

UHikhe ed Atfteft Corp | A-12 

3M| 170 [ — 1 Eilat 

2 MEDICAL DATA 

a. Degree of Injury: b. Days Hospitalized c. Days in Quarters d. Total Days to be Lost 

None Minor Major Fatal Missing d 0 

e. Waiver f. If Fatah Was Autopsy Form Submitted to AFIP? Yes No 

Yes^ No 3£ Specify Were Specimens Submitted to AFIP? Yes ; No Frozen Fixed 

g. Diagnosis: Describe Fatalities, Injuries and Causes (Use Basic Diagnostic Nomenclature, AFR 160-13). Specify Primary Injury in non-fatal or primary cause of death in fatal. 

STATOTHR 


a. Degree of Injury: 

None Minor 

e. Waiver 


3 PHYSIOLOGICAL INCIDENT (Complete Items 1, 2, 3, 4, 5, 6, 7, and 10 as applicable) 

a. Type Mission Test | b. Duration of Flight mo F Single Ship |j([| Formation | | | d. Ind. Alt at time of inc Ut 200 ft I 

e. Cabin Alt at time of inc. f. Time at Alt. J hrs. Aircraft Pressurization ground checked "8 m alreoaditlonlng-Pressurl action Bri t 

g. Did you use Preflight? h. Regulator Setting Last Check on * July 64 i. Oxygen System Pressure at takeoff: W TLU&) 

Check: Yes B No | ~| Type Regulator Used Sp e c ie! _ at time of mcdt_jfEySfc^^ Capacity &J1 — 4 1 

i. Last Check of O., Svstern k. TvDe of Mask Adeauate Fit: Yes B No | | I. Time Lapse between incident and examination I 

on 0) Jfwly $4 UtSflO 5 30 days Qj| Over 30 Ojfirfl hOUT 

m. Specify Tests (Specify Type and Results): 

CO Blood Sugar High CO^ 

n. Attach a diagram of the flight profile involved, use additional sheet(s) 

4 PSYCHOPHYSIO LOGICAL FACTORS 

Check only factors present. Explain the basis for your determination in Item 10. Cite all clinical and lab evidence 

| ZZ I CONTRIBUTED TO ACCIDENT I I ZZ I CONTRIBUTED TO” ACCIDENT 


Aging 

Alcohol 

Air Sickness 

Auditory Interference 

Body Build 

Boredom 

Cardiovascular 

Discipline 

Distraction 

Drugs and/ or Self-Medication 
Dysbarism (Specify) 

Emotional Disturbances 
Anxiety 
Fear 

Get-Homeitis 
Irrational Behavior 
Over Confidence 
Panic 

5 ENVIRONMENTAL FACTORS 


Other 

Fatigue 

G-Forces 

Hyperventilation 

Hypoxia 

Illness 

Language Barrier 
Missed Meals 
Motivation/Morale 
Spatial Disorientation 
Task Over-saturation 
Unconsciousness 
Vertigo 

Visual Restriction 

Other Related Factors (Explain) 

No Factors Present 

(Check only factors present. Explain the basis for your determination in Item 10. Cite all clinical and lab evidence) 


Probable 

Possible 































—r- 




Not 

CONTRIBUTED TO ACCIDENT 


Not 

CONTRIBUTED TO ACCIDENT | 


Sig 

Definite 

Probable 

Possible 


Sig 

Definite 

Probable 

Possible 

Air Pressure, i.e. Rapid 

Decompression, Pressure Loss, 

Etc., Specify 





Smoke, fumes 





Cold 





Vibration 





Deceleration Forces 





Weather 





Heat 





Windblast 





Light Intensity 

Noise 

— 




Other Related Factors, Specify 

No Factors Present 

_i 





a; Ejection Seat Training: Seat Simulator Ejection Seat Towei 

Lectures /Demonstrations te st IMS Other (Explain) 

b. Survival Training: 

USAF School: Ground Water Arctic Jungle Led 

c. Parachute Training: 

Jump School: ' m Nr. Previous Jumps & Lectures/C 

d. Physiological Training o. Lc 

Date January — 1951 Place — LOfiklmd — Date 

g. AFSC or Other Training h. Name of Course or OJT 

Uk 


TRAINING RELATED TO THIS ACCIDENT/ INCIDENT (Give Dates Accomplished) 
ator Ejection Seat Tower Previous Ejection Iti 


Jungle Lectures/Demonstratic 

^ Lectures/Demonstrations 


e. Last Chamber Flight 

Lockh««d rw» »efl*»ber 61 


h. Name of Course or OJT 


i. Dates Attended 


HOURS 

Total Flying Time 3000 plaa] 
This model 149 


f. Type Flight 

Fall pr*s«ure lad e 

j. Aptitude Scores Applicable 
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PERSONAL, PROTECTIVE AND SURVIVAL EQUIPMENT 

Specify all applicable items of equipment on appropriate line and specifically indicate all types of clothing worn and 
any other equipment that influenced operation. . 

fflM E XAMPLE TYPE 

lead P rotection P-4B, HGU-2/P, HGU-6/P Fall pr^SSUgQ 

ive Protection Visor, 3EHH3C S&tWfc VijOHQpgnJ 

Heists oATpboaas 


Stint * 


ml o restart tut 


f«U survival kit 


NOT 

AVAILABLE 


ITEM 

EXAMPLE 

Head Protection 

P-4B, HGU-2/P, HGU-6/P 

Eye Protection 

Visor, CSSUCK 

Ear Protection 

Ear Plugs, Muff 

Oxygen Mask 

MBU-5/P MBU-3/P 

Clothing Worn 

K-2B, A/P-2 2S-2 

Clothing, Survival 

Sleeping Bag, Down-Filled Suit 


AVAILABLE 

Used 

Functioned | 



Footgear 
Body Restraints 

L ife Vest 

life Raft 

Survival Kit, Container 
Communications 
Other Signaling Devices 
Rations 

Survival Equipment 
Seat 

Other Equipment 

1 


Aler t Boots, Combat Boots 

Seat Belt, Shoulder Harness Seat fret 

LPU-2/P 

PK-2, E-2B 

Global, MD-1 

U RC-11, SARAH 

Flares, Mirrors, Whistle 

Food /Water, Provided/Forged 

Rifle, Fishing Gear 

Fwd/Rear Facing, Side, Fixed, Etc. 

Flashlight, etc. (Specify) 


toots 


der 
Built insult 

MSA 

MB-1 

tnc-H 

MI 

Ail 

5UJa 

f-104 type ttx 



a. General: (Check or Pill in as appropriate) 

Ejection 0 Ground □ Flat_?_ Mtns ^Ice/Snow Hilly Desert Woe 

Bailout Water EH Calm, Shallow- Deep Rough, Shallow^ Deep Un 

b. Surface Winds, Knots ^ (estimate if unk) | Dragged; Yesi0 No 1 ^ ~] | 

c. Reason for Jump (if more than one indicate): 

Fuel Exhaustion Fire Engine Failure Mid-Air Collision Loss of Control — J L Other (Exp) _ 

d. Attitude of Aircraft: 

Level Inverted ______ Dive _____ Bank ? Spin _ Spiral Climb .Other (Exp) 0- 

e. Altitude above Surface Ret ifloffes w r~ (if not known, approx.) Seat Catapult: Ballistic 

f. Difficulties Initiating Escape: Hot* 

Centrifugal Force Canopy/Hatch Failure Injur y Actuating Controls (Specify) 

g. Difficulties During and After Escape: 

Clothing/Equipment Interference Seat entangled in Shroud Lines Legs/Arms entangled in Shroud Lines 

I Held onto Seat Actuating Controls Did not Separate No Diff — Other (Exp)_ — ' 


_ Wooded Swamp- 

— Unknown □ 


Difficulty releasing Chute Canopy: Yes [ 


Other (Exp) . 

X 


_ Automatic Lap Belt Malfunction ■_ 


h. Seat Separation Device Installed: Yes ' 

Foiled: Webbing Initiator-—— 

i. Type Parachute: Seat Back_fc®® 

Canopy release: Single Q] Double 1 1 

fnnoDV: 28' 30' 


Functioned Properly: Yes _ 


S' 


Automatic Lanyard Connected : 


S*n*or) Y 




NOTE: A narrative statement will be prepared by each ejectee and/or survivor to include all information pertinent to escape ai 
the event of a fatality, the statement will be prepared by the Flight Surgeon. 

“ RESCUE ANP/OR SURVIVAL 

a. Survival involved (Survival implies any water landing and anytime over 1 hour before rescue on land) Yes - No 


nd survival. The statement will be attached to this form. In 


b. Distance nearest Rescue (military base) ¥*» »l fl NM | Time before Rescue t \ Transmitteu f™.™. .... =: 

c. Effects af Exposure: Frostbite Immersion Sea Sickness Insect Bite, Sunburn Dehydration Other (Explain) 

d. Primary Factor in Rescue: Radio/Beacon (Specify) Flares Mirror Flashlight __ 

Sea Marker Dye Positron Fix Chaff Local Population Other (Specify) — 

*. Type Rescue: None Required _JL_ Ground Party, Military Local Population Helicopter/other Aircraft (Specify) 

Boat Self Rescue (Walked Out) Other (Specify) ~ 

MEDICAL OFFICER'S RATIONALE, COMMENTS 

end «.™»e on ennaet 

physical. While an final approach, in landing configuration, there occurred a lose of 
central. The aircraft began e toll to the left at (estimated) 200K and 200 feet altltud* 
The pilot ejected. The escape eysteo functioned perfectly end he was essentially un- 
injured. ■■ bad opened his visor at 15,000 feet, turning off the oxygen syata*. Be 
spent Isi^mR minute descending to 10,000 feet. The visor may be open for lending 
because of reflectance problees, however, on ejection with activation of the emergency 
oxygen system, there occurred e rapid flow of oxygen about his face. Ignition by the 
rocket or landing near crash fire tuiU have caused serious burns. On touchdown, 
was being dragged toward the fire, he pulled on the risers to eollapse the parachute 
because he woe in "toe ouch o t a hurry to use the quick releases". 25X1 

Pat. Tj^lyptd Nome, Grade and Title of Medical Officer tfnatjre /^/y " 

23 July 1 m BRUCE K. KIMBEL, Major USAF «C FS (fc ma^' 


Transmitted disfresi signal: Yes_ 
Transmi tted position fix; Yes_ 
Other (Explain) 

Mirror Flashlight — 


A kS*£V 9 a. 


a. An on-off yejje in the visor preclude oxygen flow with the 

visor up. 

b. AjPgi»e*l «:E«a*eaRO(lfl OfiDHtceilty is encountered, 

"S** 1 *" secret 

<3X£ ATTACHED) 
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COMMENTS (Cont’d) 

c, A one-step ejection procedure saved this pilot’s life. Any delay, 
pulling the green apple, would have been fatal. 
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Pilot 


Qualifications - 



25X1A 


Total Flying Time - 5,000 hours plus 

Total A-ll/A-12 Time - 148 hours 

Total A-ll/A-12 - Time Last 6 konths - 39 hours 

Total A-ll/A-12 Time Last 30 Days - 6 hours 15 minutes 


1. The last entry showing 6 hours 15 minutes is total time logged for 
eleven flights. Often, these pilots accelerate to Mach 3 and only log 
45 minutes. This is added to show that 6 hours 15 minutes, without 
mentioning 11 flights and the average duration might lead one to believe 
that the pilot had not flown much in the last 30 days. Actually, 11 
flights in 30 days is above average. 


25X1 A 2 has worked for Lockheed as a test pilot since 1957 and 

prio^^hat was a test pilot for Convair. During testing of the 
F-104, this pilot logged a total of 518 hours. 

25xi a 3. records indicate that, among others, he has flown the 

following types of aircraft: 


F-104A, F-104B, F-104J, F-104C, F-104G, XF-104, QF-104, F-86A, 
F-86D, F-86E, F-86F, F-102, YF-102, B-57A, B-57B. 


25X1A 4 . It has been established that^^^Hhas repeatedly handled serious 

emergencies in the A-ll/A-12 aircraft and it is the opinion or this group 
that he is an extremely well qualified test pilot thoroughly proficient 
in this A-ll/A-12 Aircraft. 


/ 


- .A 


FHjiSjERIc/ "O’. BLEsi'/LttJol, U|AF 
Directorate of Aerospace Safety 
Norton AFB , California 


25X1A 


K, 1-2 



Experimental Tesl 
Lockheed Aircraft Corp. 




/A, / C 


Ri\ffifOND L. HAUPT 
- ”~\F. 



AiAerodynamacist 

Lockheed Aircraft Corp. 


25X1A 



toy ** 



•3* 
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JH;. 


s 




& 


25X1A 


l^^na.lor aircraft 


Vegas, Nevada 


25X1A 


VERBAL TESTIMONY OF PILOT 


, DATED 13 JULY 196b 





Major Kimbel: 
25X1A 


As you were coming down on the final starting 
your flare, were you applying back pressure on the 
stick prior to this roll? 

I was not in the flare, I was still descending. I 
was evidently trimming the pitch axis due to the 
deceleration but was not in the round-out phase 
of the landing. 

At what point did you release your surface? 

I pulled the surface limiter on base leg. 

You don't feel that there might have been a 
transient due to the surface limiter since it 
was pulled before you turned on the final, do you? 

I am sure there was no transient on the surface 
limiter operation. 

When 'ou hit the stop, was it abrupt or soft with 
resistance? 

Quite abrupt. 


Kimbel: 

25X1A 


What was your airspeed, altitude and attitude at 
time of ejection? 

Airspeed 200 knots, altitude and attitude unknown. 


Kimbel: 


What was the sensation during ejection? 


25X1 A 



Nothing specific except that I was tumbling and on 
landing the shroud lines became tangled when trying 
to spill the chute. 


Kimbe 1 : 

25X1A 


Did you notice an oxygen flow when you released the 
emergency oxygen hoses and parachute? 

Yes because I noted a hissing noise. 


Art Smith; 
25X1A 


Bill, do you recall how much power you applied after 
the roll started? 


No, I did not notice. 
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Smith: 


25X1 A 


25X1 A 

25X1A 

Col Jeffrey: 
25X1A 

Col Jeffrey: 
25X1A 


Col Blesse: 
25X1A 



Major Haupt: 
25X1A 






Did you notice a response to power being applied? 


Yes, I did. 

Did you notice any yawing that could be attributed 
to engines on the final? Also when you applied power? 


I did not. 

Ware you able to correct any for the roll after it 
started? 


No, I was not able, it continued on. 

VJ: ou gave it right stick, did you feel any 

control response? 


No, none. 

Bill, do you think you could have done better getting 
out of the chute harness with the old type harness 
release that is rotated 90 an< ^ pushed in? 

Probably, 1 could have done a little better, but the 
gloves are quite cumbersome and circumstances could 
make release with this type impossible. 

Can you give an estimate on rate of descent in the 
pattern? 

I dwu’t know what my rate of descent was but it was 
normal for the airspeed and the angle of the approach 
that I was making. Nothing unusual along this line. 



/ 
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OXfll SECRET 


25X1A 


This is an extract of taped interview between and 
the coordination group pertaining to major aircraft accident S/N 133, 
9 July 1964 at Det 1, 1129th SA5, Las Vegas, Nevada. 

25X1 A 25X1 A 


I was sitting on mobile control waiting for 
to come in. The first time I spotted him 
pattern Bill was on high down wind leg. He had a 
chase with him at tie time, Colonel Holbury, 

Chasing down around to the pattern everything looked 
normal. In fact I cidn't see anything unusual at 
all about the entirf approach until he was rolling 
out on final. Then the first thing I noticed was 
that he was kind of flaring. The right wing dipped 
and it looked like he was having difficulty con- 
trolling, as if, fighting the aircraft. I saw fire 
and pieces of the left nacelle and then the airplane 
rolled right to the 90 degree point continued to 
roll a:.- ’ r and hit not completely inverted but 

almost completely inverted. I’d say it was 15 
degrees from completely inverted. I'll go back 
through this again and try to sequence exactly what 
I thought had happened. Well, the airplane struck 
the ground and exploded and the smoke and fire was 
going up then I saw the chute. Bill's chute. This 
is really the first good concrete edivence I had 
that he had gotten cut of the airplane because the 
chute at no time locked like it had fully deployed. 

I could hardly believe he could make it at that 
altitude. I estimated this whole thing occurred 
between 150 and 200 feet, the ejection sequence and 
the chute and everything else and a ball of fire com- 
pletely covered the chute. I jumped in the car as 
fast as I could and drove out through the desert to 
get to the crash hoping I could get there in time to 
drag him out of the fire if he was in it or help him 
out since there was nobody else there. Colonel 
Perkins and I started out about the same time and I 
ended up getting there first for some reason. I 
don't know how. The fire truck was right behind me, 
one of the big trucks. Well when they got there I 
saw Bill standing up. He'd already gotten himself 
out of his chute harness and he was standing there 
with his face plate up completely covered with dust. 

I jumped out of the car and ran up to him and asked 
him if he was alright, of course he was kinda stunned. 
He mumbled yes and so I started checking him over 
generally arms, legs and everything else to see if he 
had any blood on him or anything like this. I pulled 
him on over and sat him down in the vehicle and 
started to undress him - get him out of his suit. 

You know it was pretty hot that day, must of been 85 
or 90 degrees at that time of the day. Colonel 
Perkins drove up then and he helped me undress him. 

OXCART S£ ^ET 
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We got him out of his suit in 2 or 3 minutes, one 
of these quick donning types, then we checked him 
over in his underwear. I could see no injuries at 
all. Then he started to talk to us a little bit. 

At that stage of the game I asked him, "what the 
hell happened". He said, "I just lost control, 
lost complete control", and he said he did not 
think he was going to make it. Well, anyway, we 
put him in the car and Colonel Perkins drove him 
on into the dispensary. About that time the 
helicopter arrived. Then several fire trucks 
came on the scene and the Dr. arrived in the 
ambulance. That is about the size of it. Now 
the first day I saw this thing when I came back 
in operations and made this initial recording, 

I would have staked my reputation or money on the 
fact that the left engine without a doubt exploded 
on him. There is suspicion about it now. I'd 
still like to have this really looked into. I 
can't swear that I actually saw him leave the 
airplane but I did see the fire and explosion in 
the vicinity of the left Nacelle and some pieces 
leave the aircraft. There was the canopy, canopy 
shield and two or th"ee pieces blew off. The day 
of the accident I would have argued with anybody, 

I was x.hat sure that the engine exploded. However, 
after blinking about it a little bit more, it just 
didswf, appear that wiy. 


Lt. Colonel Blesse 
25X1 A 


25X1A 


There were comments of other statements regarding 
the fact that the a pproach was excessively steep 
ever, for that sink rate was extremely 

high and I was wandering what your comments and 
observations were. 




Let's >„ut it this way. The way he was flying 

tha ' a was I thought he was making a single 
eng Vi approach; high base, high final and descent, 
pretty woo sink rate but al30 he had the airspeed. 
At ih oimo we saw him he was flaring and by the 
time he. would have gotten down to the point where 
he would have been landing, he would have had the 
sink rate killed. I; was a pretty good sink rate 
coming down. You co aid notice a fairly high rate 
of sink, but I didn' > consider it a dangerous 
approach or anything else, in fact I throught it 
was beautiful, considering the problems he had in 
flight with the engine. I thought first he was 
making a precautionary simulated single engine 
approach all the way around so he could use reduced 
power. It was excessive as far as a normal type 
pattern we usually make out here, but Bill normally 
makes a rauch higher down wind and much higher base 
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Colonel Blesses 
25X1A 

Colonel Blesses 
25X1A 


Major Haupt: 
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than most pilots here. He always approaches high 
like this floating in and he comes down fairly 
steep on final breaks his flare and comes in and 
lands it, and in this airplane you can do this. 

Delta wing is extremely good on recovery, not like 
a 104 or 100. When you round out it doesn't con- 
tinue on down. 

Let me ask you this, in an F-100 would it have been 
excessively steep in your opinion? 

Yes sir. He would have never made it. In a 100 
this would have been too steep. In this airplane 
it's quite prominant in fact if you watch single 
engir. approaches out here, you see a lot of them 
jus :, steep. They always have the airspeed, 
they ' ’.1 have 200 plus 200 is minimum airspeed on 
this L/ue approach and based on his fuel he could 
be as high as 220-230 at this point. 

We h a-/e pretty well railed down the airspeed to be 
around ±95 to 200. Lets say 200 plus or minus maybe 
5 knots. 

That would have been plenty airspeed. 

Assuming better than 190 would you say there is any 
possibility at all that he could have developed a 
sink ram that he could not break? 

No. r don't feel, not in this airplane with 

the r \ am., you have I feel this has nothing to do 
with th«- accident at all. Now if this had been real 
close no the ground, this fantastic sink rate, then 
it may have had some bearing on it, the point is I 
say he was just starting to break his flare. I 
remember Colonel Perkins mentioning he's really got 
a sink rate. And he was coming down like this and 
then he was sort of z-reaking it and that's when he 
had his problems. Just as he was breaking his flare. 
Actually the sink race stopped drastically right then 
He was preparing for landing and then he went right 
on over and right on in. From the time he rolled it 
was a matter of seconds that he hit the ground. 
Something caused the aircraft to go out of control. 
Just lucked out . I said the other day I would swear 
the engine exploded and then I would have said that 
there was burn through prior to this time and he 
just didn't sense it. 

I have a question there, Mele, did you see any un- 
usual. pitch altitude changes, either adjusting before 
the rolling maneuver or while it was developing? 
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25X1A 


25X1 A 


25X1A 
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Nothing excessive. Hay, you know the airplane comes 
down final normal 7 to 9 degrees nose high and this 
is exactly what he had all- the way down. When he 
started breaking his glide it looked like a perfect- 
ly good approach and I was just going to remark. 

Boy, this was going to be real good for a single 
engine type approach which I assumed that Bill was 
making at this time . 


Major Haupti v; You already stated that you didn’t see any yaw. 



There was no yaw there at all, Ray. 


Colonel Blesse: . In your transition program, when you’ first flew 

the airplane, were there ever periods with the 2 
seater where you had a chance to go up and develop 
sink rates and break them; in other words to 
practice landing patterns or thins of that nature, 
did you do any of that? 


Colonel Blesse: 


No. 

Have you ever done that with the other airplane? 

Not in the transition program, I would probably 
say that people have done it on occasions but you 
have a two or three G limitation. I'd say no, no 
one hu.3 ever tried this. 


Colonel Blesse: We wonder if there isn't a slim possibility the 

flight envolope has rot been explored thoroughly 
enough. To that extent maybe there is something 
about the aircraft tl at might show up in develop- 
ing a certain sink rrte and then trying to break it. 
It's possible, if yot took one up to 20,000 feet 
got it going at a goed sink rate like this, roughly 
same airspeeds, and then intentionally pulled it 
back a little bit too tight. The thing might roll 
on you and if so it would tell us alot. 

I hav- f i oy,n the A-12 probably more than most of 
the troops ’round here, and I've had an awful lot 
of high st-ren approaches, I've tried them from 
just ah;.- it every angle you can imagine, trying to 
get uiiis thing on the ground, and under no con- 
ditions have I ever had trouble breaking that sink 
rate . 


25X1A 



Major Haupt: It should oe noted the 101 was in the general 

vicinity of the airplane. We don't know how close 
to flying a perfect iormation at the time, with no 
flaps, but he had gecr up with no flaps. With the 
speed brake extended and basically 200 knots the 
F-101 is a blivitt. I also point out that he evident- 
ly recovered from the sink rate of the A-12 without 
flaps and only military power. According to the 
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pilot’s statement almost immediately then went into 
30 degree bank to keep the crash site in view. This 
is at military power, he stated that he never again 
checked his airspeed and by the time he made a turn, 
around the crash site and entered downwind for a 
landing on 14 he rolled out on downwind at 240 knots. 
Therefore, one thing we can safely assume is the 
fact that the 101 definitely was not below 200 to do 
what Colonel Holbury did in the airplane. If the A- 12 
was anywhere below 200 he would have had at least a 
40 to 50 knot closer rate. 


Colonel Blesse: 
25X1A 



Major Haupt: 


At 200 knots do you feel the A-12 is better than the 
101 ? 

Yes sir. 

No comparison, the F-101 is the worst by far of the 
two airplanes from the standpoint of breaking the 
sink rate. The A-12 flares beautifully where as the 
101 mushes like a son-of-a-gun. I seriously doubt 
the capability of Colonel Holbury to recover with- 
out hitting the ground first if the A-12 had been 
sinking excessively. 


Colonel Blesse: Were you higher? (to Capt Roussell) 

Captain Roussell: We’re just a little bit higher. 


Colonel Blesse: Not much change in your relative position? 

Captain Roussell: No, we were closing on him very very slowly all the 

way around the pattern, we did definitely have 250 
knots all the way until the turn on the final with 
wings level we started slowing down and we never 
did get under 225 knots. 

! 

Colonel Blesse: And never passed him until after the crash? 


Captain Roussell: We kept closing on him slowly and we were abreast, 

directly abreast of the impact of the crash. 


This is the end of 



testimony. 


25X1 A 



Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 




Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 



This is an extract of taped testimony given to uhe Operations Group by 
Sergeant Fout on 15 July 1964 concerning major aircraft accident, s/n 
133 , at Det 1, 1129th Special Activities Squadron, 9 July 1964 


Col Blesse: 

Sgt Fout: 
Col Blesse: 


Sgt Fout: 


Col Blesse: 

Sgt Fout: 
Col Blesse: 

Sgt Fout: 
25X1A 



Sgt Fout: 
Col Blesse: 


Is there anything that you would like to add to your state- 
ment since reviewing it? 

No, Sir I can thin:< of none. 

As you observe. .. : craft going over your vehicle and to 

the right of y .o you notice was the airplane in a rather 

standard rate c :t? Did it appear to be standard all 

the time? Was it standard for a while, then increase or how 
did you see it? 

It appeared to be a normal descent til after it got 

roughly 2 or 3 thousand feet ah' ad of us and then it started 
dropping lower. I have watched several of the descents and 
noted different types and thought nothing of it, thought 
nothing of its low altitude until I saw the aircraft tilt to 
the left. At this time, all I saw was the aircraft and 3 
different parts flying away from it. I assumed it to be the 
canopy and seat and knew it was the seat when I saw the pilot 
getting up off the ground on the left side. 

Could you tell what altitude the a/c was in when the seat 
fired? Do you remember that? 

The a/c was in a k (showing about 40 to 45° with hand). 

How about the canopy? 

The canopy seemed to go quite a bit before. It shot more 
straight up. 

Could you give us an estimate of how far over it was when the 
canopy went? 

Practically level. 

Did you see the chute in the air at all? 


25X1 A Sgt Fout: 



Sgt Fout: 


25X1A 


No, Sir. 

What would you say 
hit? 

More vertically or 
Not inverted? 


Sgt Fout: No, Sir. 


OXCARI 


the attitude of the airplane was when it 
90° of bank. 


X 

r* 

k* 


CRET 
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25X1 A 


25X1A 


Sgt Fout: 


OXCftll SECRET 

Did you notice it to bounce when it hit? 
No, Sir. It hit and exploded. 


Capt Roussell: Did you notice the right wing dip before the a/c started 
rolling left? 

Sgt Fout: None to speak of, 

Capt Roussell: Was the rate of roll increasing or constant? 

Sgt Fout: Constant. 

Maj Haupt: Did you see the afterburners fire? 

Sgt Fout: No Sir, none whatsoever. 


Capt Roussell: Did you notice anything looking peculiar about the elevons 
or rudder? 

Sgt Fout: No Sir. Everything just seemed normal. 

You say you were ore tty close, do you think you could have 
noticed deflected ailerons? 

Sgt Fout: Yes Sir, I think so. 

Capt Roussell: Do you remember how far this side of the low freq site you 
were when you first saw the airplane appear in your wind- 
shield? 

Sgt Fout: I would say a half mile. 


OXCART SECRET 
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OXCART SECRET 

This is an extract of taped testimony {riven to the Operations Group 
by Sgt Law on 1$ July 196k concerning major aircraft accident, S/J 
133, at Det 1, 1129th Special Activities Squadron, 9 July 19&U. 


Col Blesse : 


Sgt. Law: 


Col Blesse: 


Any changes or additions you would like to make 
to your statement since rereading it? 

' No, Sir. There appears to be a typographical 
error in the statment that the Colonel departed 
with the suit because the suit was in another 
car. This, I know, has no bearing on the 
accident so I will leave it as it is. I know 
nothing that I could add. 

As the aircraft went over your head and continued 
on out in front of you, it would have been slight 
ly to vour right wouldn't it? 


Sgt. Law: 


Col Blesse: 


Sgt Law: 


25X1A 



Sgt Law : 

25X1A 



25X1 A 


Sgt Law: 



Yes 


Sir. 


Did u, r - any sudden change in altitude or did 
t, •• .--dv • vu continue normal or fairly consist- 
eu .. ... it - id oeen according to you? 

It- v.'.'rn ec. I looked out the right window of the 
truck. i o complet: -l c.he turn just to the right of 
us iher continued straight on and it didn't make 
any scarp change, -.at he did lose altitude quite 
rapidly an it did appear to me. At the time he 
was cropping quite rapidly for his distance away 
from v ' runway 

Kovj close you think he was to the ground when the 
ak- • ft vint into the roll, because X note you 
■ 100 feet, do you think this to be 

a. c. a you are just guessing? 

T s ; , y i 1 am just guessing, because distances 

a* y Ls are quite deceptive here in the desert 

T- o : .-craft has a length of approximately 100 
foe : i.ve you an idea, now what would you say? 

I wo’ ..Id say more 1 ke 200 feet now. 

What attitude you i.'ael the aircraft was in when it 
hit the ground? 


oxci 


£ gfJ* 

Ml 


C R £ t I 
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Sgt Law: 

The left wing was all the way over and coming back up. 

The nose appeared to strike first. It looked like if 
he would have had another £0 or 100 feet of altitude the 
aircraft would have completed the roll and landed right 
side up. ! 

Capt Roussell: 

How far this side of the low frequency site were you 
when you first observed the airplane? 

Sgt Law: 

Just pass the 
mile or a mile 

perpendicular road which is, I believe, a 
and a half from the beacon site. 

Capt Roussell: 

You state tnah 
flew off. 

a of bank., a piece of the aircraft 

•ou ieel that this was the canopy? 

Sgt Law: 

Yes, Sir. 


Capt Roussell: 

Did you see th 

p pilot seat come out? 

Sgt law: 

No, Sir, we hi 
coming out. at 

c noo particularly notice the seat 
.11. 

Capt Roussell: 

When was 

irsl si me yo' . saw the chute? 

Sgt Law: 

We didn't ' 

. e ! . ; chute until after the crash. 

Ca.it Roussell: 

You saw t 
airplane • • 

•t- lossO". about the same time as the 

3g t 

Yes, Sir. 
the road • 

We didn ' t 
appeared 
before tin 

looking at the crash to the right of 
>.o oti eon the chute blossom to out left, 
e to bo the pilot ' s chute because it 
' ■ . It was a matter of just a few seconds 
u hit the ground. 

,j ; -.aupt : 

Could you : '-t 
open? 

whether the chute was fully or partially 

Sgt Law: 

No, Sir. 
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STATEMENT 


9 July 1964 


25X1 A 

X. i having been first advised that the purpose of this 

investigation is not to obtain evidence for the use in disciplinary 
action, or for determining pecuniary liability or line-of-duty status, 
or to revoke commission or remove from the active list under the provision 
of AFR 36-2, or for use before a Flying Evaluation Board, but rather is 
to determine all factors relating to the accident/incident, and, in the 
interest of accident prevention, to avert recurrence, do hereby make the 
following voluntary statement. 

25X1 A 2. Pilot, Aircraft Number 133* 

3 . I trimmed both engines at the end of the runway for 808 • The right 
engine went to 845° during the climbout. I had to trim it down. The 
left one was quite low during the climb. However , during the acceleration 
it came up and at 40° I had to trim them both down a bit. 


I continued to accelerate to 2.8 Mn at which point I started climbing 
slightly to maintain 2.8. I turned around just short of the Canadian 
border and headed south. At 328 KEAS I tried to close the onion slicer 
down slightly on the left side. Shock popped. I waited for the shock 
expulsion sensor to recapture the shock, which it did. I then tried re- 
lighting the afterburner several times and it would relight but I didn't 
seem to be getting any power out of that side. I noticed that the com- 
pressor inlet pressure of the left side was way down. I tried closing the 
onion slicer and working with the bypass doors. This did not correct the 
situation. I was finally able to correct the situation by going forward 
on the spike and back to auto and I could feel the spike retract and 
capture the shock. The duct pressure went back up to normal on the left 
side and X continued to come south but X noticed that the left EGT was 
850 since I had trimmed it up while the duct pressure was low. I immedi- 
ately trimmed down on the left side and accelerated back up to 2.8 and 
headed directly home. 

I cruised back down south at 2.8 with no difficulty. I made a large 
turn around the airport and decelerated down to traffic pattern speed. 

The right windshield frosted up as I was descending. I entered the down- 
wind, turned onto base with the gear down, turned on the final approach 
holding around 200 IAS. I started slowing down for the final approach 
straightaway on the final approach. 1 was straightaway on the final 
approach with the power back and I started going into a left roll. X 
fed right aft elevon in and I was able to control the bank for a short 
period of time and then it started on over with full right aft elevon in. 
I advanced the power and it dicin' t look like I could go around either and 
I was still going over to the left and X ejected. I turned over and over 


Page 1 
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V* i.--5 kn i* 2 


Statement, 



(continued) 


W 5 


several times* The chute jerked open and I felt intense heat on my face. 
I looked over and the airplane was burning under me and I hit the ground 
just at that time. The chute was dragging me over into the fire so I 
grabbed the riser and pulled it down and got out of the parachute* 

Comments: 


1, I lost yaw M A" when I popped the left shock way up north* 

2. I overtemped the left engine to 850 for some unknown period of time 
at 2*75 Mn. 


3, I have no idea what happened on final approach except that sitting 
here now it is very possible that the left engine quit and I was unable 
to detect this. I had practically no time at all to look around the 
cockpit before ejection* 


Supplement to 



Statement : 


25X1A 


In reading over my statement that was made immediately after the 
accident, I feel that the aircraft never stopped rolling once it started. 
I do not believe that I ever had any effect on the roll rate* 


4* The above statement is true to the best of my knowledge and belief* 




Page 2 
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STATEMENT 


9 July I96I4 

1, I, Roland L. Perkins, Lt Col, U0170A, Det 1, 1129th USAF Spocial 
Activities Squadron, Las Vegas, Nevada, having first been advised that 
the purpose of this investigation is not to obtain evidence for use in 
disciplinary action, or for determining pecuniary liability or line-of- 
duty status, or to revoke commission or remove from the active list 
under the provisions of APR 36-2, or for use before a Flying Evaluation 
Board, but rather is to determine all factors relating to the accident/ 
incident, and, in the interest of accident prevention, to avert recur- 
rence, do hereby make the following voluntary statemento 

2. Identify and qualify - :r:ss: Age u6j Duties, Assistant DCOj 

Experience, Command Pile , - b qualified. Flying Status Code lAj 

Location at time of accident, at mobile control observation position 
which is approximately 1000 ; down runway 32 on West side of runway* 

3 * The first report I had cn the aircraft was that he was approximately 
300 miles north with left. . ,- ine shutdown This information was received .. 
on secondary crash alaim "tou. Boxer control, the Area Command Post* I 
went out in my car to the mobile control point and on hearing no informa- 
tion, called Boxer control -lu,' asked that they relay to the hangar that a 
tow bar be available to tow the aircraft off the runway if the left engine 
was not relighted for lan to , was advised that the engine was running 
and that the pilot had no -• • control. The emergency was kept in. The 
next transmission I hears ■ • t ■ chase aircraft, Boxer 1 h, talking with 
Dutch 33 * Dutch 33 repo- : .0 high, approximately 70 miles west of 

Mackeral* No tunnel cle. • pjired. The next transmission was an 

attempt by Boxer lit, rel ■ -vARTh to Dutch 33* The pilot of 133 

reported approximately 7- -»st d- -derating in a big left turn. 

The next contact was on • tuner- control. Dutch 33 reported ovor 

Baldy, requested landing ■ ions, received and acknowledged. The 

tower advised Dutch 33 t nod information he had no yaw control 

and crash equipment was ' a , -p.-j, by. The pilot reported "A" yaw system 
inoperative and acknowledged -tw crash facilities. The next observation 
of tho aircraft was from downwind to base on a typical pattern 

flown by this pilot. Everything appeared normal at the time. It was 

a high downwind with a high right turn to base, continued by descending 
turn and everything again appeared normal. Turn to final was approximately 
his usual height. At this time the aircraft appeared to begir^smikLie^k^^^ 
a nose high attitude. I spoke to the mobile control officer, 
and said, "Look at the excessive sink rate". About this time 
began rising and the aircraft appeared to make a completely coordinated 
left roll. At an estimated 100-200* altitude I saw the pilot eject; the 
aircraft continued rolling, nose dropped immediately and made impact 
with the ground. The billowing smoke prevented my seeing the chute bloom. 

I went immediately to the crash scene upon hearing Boxer lit report the 
pilot was approximately IOC - s to the left of the aircraft. My car 
became stuck and I was 3rd ab the scene, following mobile control, 



Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 



Approved For Release 

Statement bv Lt Co! Parkins Continued) 

M,-. V 0 jv 0 d^ch, and one of the c-ash vehicles. We desuited the pilot. 

We auered him as to his cond* "-ion . re^r^ed that he hated to leave 

f'he aircraft hnt he had no idea what happened. He lust knew that he 
had rn leave. We s^onne^ hv *~be ambiance* 'Hie technician comsman 
asked if there was anything wrona. ^be rilot reported very slight 
soreness in his left shoulder and seated that he wanted to go ov^ r to 
deh-rie^ing and get it on tane a+'el v while it was fresh in his mind. 

T he Mint was taken to Hangar and reported to the Plight Tesf 

Fprr-j neer office. His locat’on -.-r^'orted to Boxer control for relay 

’■o Personal Equipment and the ^ light Surgeon’s office. This completes 
my eyewitness account to the hear of mv knowledge. 

4. The above statement is true ^ the best of mv knowledge and belief. 




12 July 1964 

This is supplementary stateme . . , T ,--nr^- amount previously ^iven. 

T wnM also like state tu- ■•^memh-r^npe or additional information 

was no 4 - ter having talked *.?■ ~ ^e^sonnel who made this same 

ohse^-^at i on. 


Wh^n the aircraft was on fina 1 an : . as previously stated, the nose 

be^an rise, as the aircraf' a left -oil T remember at some- 

time at this po^nf and nri.or to ba\dpr seen tha ollot elect, the^e 

appeared to be an explosion on the ie*t side or the aircraft in the 

left wing area. This was sometime r^or to the aircraft reaching a 

90° tt» 1 1. point. The aircraft a noni-<»d to bo burning or on fire w'th 

smoke billowing prior to impact. "’his completes supplementary information. 



STGNA^tirk 
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16 July 1964 

L. Perkins, Lt Col, / 0170/1, Det 1, 1129th USAF Special 
Activities Squadron, . Las Vegas, Levada, having first been advised that 
tne purpose of this investigation not to obtain evidence for use in 
disciplinary action, or for determining pecuniary liability for liiie-of-duty 
status, or to revoke commission or remove from the active list under the 
provisions of AFR 36-2, or for use before a Flying Evaluation Board, but 
rather is^ to determine ^ all factors relating to the accident/incident, and, 
m tne interest of accioent prevention, to avert recurrence, do hereby 
make tiie following voluntary s tat client . 

2. Identifjr and qualify witness : 'i.-'o 1.6; Duties, Assistant DC0; 

E^erience, Comand Pilot, Jet qua a i lira. Flying Status Code 1A; Location 
at t.i.iiie of accident, at mobile control ooservation position which is 
approximately 1000* down runway 32 on »;est side of runway, 

a, having been asked to clarify l Axon rent about the sink rate of the A-12 
Oxi fii^l approach the f oil owing u. /m. oionul statement is made by Roland L. 
Perkins, Lt Col, 40170A, The aircraft flew a high base leg which is typical 
of this pilot. Turn to final was normal and the aircraft then assumed the 
norma j. final approach attitude flov-n 6/ this pilot. Everything appeared 
normal during the approach. Shortly after tne aircraft had rolled" out on 
final ^nd established a normal sj.i,. ,ly nose high attitude, I observed the 
aircraft to be in an obviously sink rate with the attitude of the 

aircraft not at that time having n-n elrvnged* It was during this sink that 
I mentioned to me Mobile Control v-- ! fie or, Mr V o j vodich , to lI look at that 
sink rate ft . It tnen ^appeared -:,s v yap::, zee ;m.l at had recognized some problem 
being encountered and had applies. , • us in seemed the aircraft was having 
power applied. The nose rose to an estimated maximum deck angle of approx- 
imately 10 degrees, or rather tne n il lust seemed to settle and the nose 
raised by rotation of the aircraft ou t-e aircraft axis and simultaneous 
roll to the left was begun. Until one si,;h sink rate on final was first 
noced, the ± inal approach appeared so s-: completely normal and, at the 
altitude ox the aircraft prior to tne excessive sink rate developing, I 
believe tne aircraft could have lost power on both engines and have made 
the ho,rd surface of the runway successfully. This does not intend to 
construe tnat the aircraft could actually make a double flame-out lending 
since hydraulic pressure demands prevent such a landing; the statement is 
merely to attempt to more definitively describe a successful pattern having 
been esoablisned ana flown up to tne point of first developing an unusual 
and high sink rate from a normal final approach, followed immediately by 
nose rising with simultaneous roll to the left. 

4* xhe above statement is true to the best of my knowledge and belief. 



w 


3 IGNATU ill r‘~ v 
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S T v: R N T 


25X1A 


J u i. y l 7114 



B e - 1 , 1 1 2 °th 11 SAF Special Activities 
:e, ' nf1a > p ’ - rs- !w<r>n advised that the purpose of 


1 „ t 
SaMai * 1 

Ms instigation is not to *or use in disciplinary 

ac-ion, or for determining netmiarv Habilitv or line-of-dutv status. 

°I ^ D r !J°l! e romTT ’' i ssion or re -’mm from the active list under the provisions 
0 ^“ 2 - or for use before a "Ivin* Evaluation Boar-*, but rath e r is 

f-o determine all factors rela-i"g -o -he accident 'incident, an-\ i n -be 
,ntc-«sr Of accident prevention : <0 rp^^nre, do herebv make -he 

^ouowmo- vnlunf“a^v statement 


2 4 T Hpn f “ify an' 1 nualify vf trr^s* 
at 1 me a^fd^ntwas 1000* 


Mrr, ^ A -12 Airora^*-. location 

-OM *h ?rn<m ^n{nt on the *"unT?av* 


3 * T was the Mobile Control «)**■»•< 
H oiic Vi4 m\m no’fnt on the mnwav • 
nn a hi.rrh downwind and hiah * 
looked normal all around dowr 
than normal approach* It’s /■* *■- 

s 7 ri^< e ^neine a^nroarh, 1 

didn't notice anvthinn unusua' - - 
of sink on final ^oa^h Hi*- wh^r 


an> j 
tb- 

Oi » 

ad ? 

>p r. 


out T ahsa^ve^ b 


ct^npi-^d ab^uf 1O00 1 frnm the 
r\ n *- c h ^ and Bovpr 14 
1 n<y ^nnway 32 , The approach 
! v -' n °ase, Tt was a little steeper 
v-iv Hi.if. nv'iqr Of us would fly a 
F ‘na 7 straight and 1 e vM an d T 
n r . have above avera^ rate 
hi s flare about 3^0^250* 

►njt 0 * r b*- ^he -rl^br ’vnric* and tbe 

lei-t wine di-red and then be si-*--®d a slow -Mi to the ’e-t *t about 
-h’S -’mr T saw -he seat no. ■ r»s-i">s-e -hat he was in Qoo hank 

when tbe seat elected. M. so. <n«'- a- -he t-me he rot about 90 -> t 

thought t observed an explosion -n -he left encine. T- was -just a 
bne lash fire. T didn't - - -’--e wine buciri e although it vent well 

mav have at that time. The airplane continued to roll over cornel etelv 

inverted and hit the ft round nose c i- s- comoletelv inverted and tb en 
cornel etelv emloded. T saw f>e chv-e blossom and T just saw the chute 
pppn end it was completely obliterate-’ bv the flame and smoke and r 
estimate the chute opened when h- was about 100' i n the air at -ho V erv 
nest. T n fact, T. didn’t think i- conole-elv blossomed when the pilot 
hit -he e round but it obvious’ v -Md. "he fire and the smoke covered 
-he p’lot and T raced out over -be overrun and T was -he firs- one on 
'be, seen''. When I cot ther« •<< 1 i was just ee.t-i.ng up, had ^us- unbuckled 
hi.wsel f from the seat and was standing there kind of in a daze. Of 
-nurse T shook his hand and congratulated him on getting ou-. T -honght 
he'd bouebt the farm. I'm su- e he did too. T asked him what happened and 
he -old me tha- he lust lost control . Of course he was still dazed and 
1 1 was obvious that he lost control of -he aircraft 'cause it itisf rolled 
o-er on him inverted. The flash fire -hat t observed , or the explosion, 
•just at imnae- was very low wW • - oprur» e d and it was some-bin* that 
happened.. There was a flash p im np -he left enpine and kind of^an 
explosion and it looked like a few nieces of titanium mav have come off 
-he nacelle and an instant 1a-er -he whole aircraft hi- the v round . 

T hat whole left wing could have b<?«n about to fold or folded, because 


.■■y A. 
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Statement by Mr, Vojvodich Continued) 


it was rea! tba^ Tt appeared to me that be bad 

Ins t of tbe aircraft. T don't think it was the 

loss of an onr^?^tna^caused it as such because the^e was absolutely no 
vaw Involved in the maneuver at all and he was iust romin^ down straight 
and final approach. T t was -just a wienie and then a roll over and it 
wasn't a fast one, p^en* It was slow enough you could reccin' 1 z n he was 
going out of control like that. When T got to MU 1 checked him over 
•rjght away to see if he bad anv broken arms or legs and T couldn't see 
anv and he. was standing there ing *-o me* T sat him down in the staff 

car and started unbuckling hi s suit ard about that time a fire truck 
d^ove un and then shortly thereafter the ambulance arrived and we soon 
got him out of his suit and T think ^hey took him tip to the dispensary 
or someplace. This is about ^he size of what T saw out there. 


4 , T he above statement is true to the best of mv knowledge and belief. 
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1. I, Robert J. Holbuiy, Colonel, 9S93A, Det 1, 1129th Sp Acty Sq, 
l. Uo Box 882, Las Vegas, Nevada, having been first advised that the 
purpose of this investigation is not to obtain evidence for use in 
disciplinary action, or for determining pecuniary liability or line— 
of -duty status, or to revoke commission or remove from the active list 
under the provision of AFR 36-2, or for use before a Flying Board, but 
rather is to _ determine all factors relating to the accident/incident, 
aii , m the interest of accident prevention, to avert recurrence, do 
hereoy make the following voluntary statement,. 


2, I am 44 years of age. Pro 
Sp Act y Sq, P„ 0 o Box 882, Lae 
service. I was flying chase fo-. 
proximately 300 feet from him ai 
dent started. 

and 1 were briefed 
Operations at 0700, 9 July for i 
in F-101 chase aircraft Nbr 31 - 
runup in place at end of runwo 
and I called AB lites. I clou . 
climb out and looked him over, 
scended under the tunnel to cc. - 
I lost sight of him until he s 
changed to button 6 and checker 
low advised he had a good pair 
the 80A at 34 , 000 feet await in 
acknowledge Dutch 33* s north t 
iiiissi.cn. Shortly thereafter 
gist >• as Dutch 33 had lost hi,. , 
,f A” yaw was out. He was cont;’ 
h r e v/as approximately 300 miles 
1 started to pace myself to home 
descent ii possible. Clearance 
ed from Bud. In response to my 


: - 1 1 L> 


duty is Commander of Det 1, 11 29th 
, ivavada with 22 years military 
jict 33 on 9 July 1964 and v/as ap- 
is 7 o'clock position when the acci- 


itiit-. 

f.i:' 


by Caj Lain Roussell in Base 
■at. Captain Roussell joined me 
-4)« Di i-ch 33 made normal engine 
-.a e „ clearc :i for unrestricted climb 
1 'Utch 33 at about 24,000 feet on 

. /as c:lean and I so advised. I de- 
■ ' ' uel. Dutch 33 continued climb and 
-roG-i .0 con. at Dutch 33*s request v/e 

-ach other and Bungalow, Bunga- 
aircr'ft. I stooged around in 
, return, I heard Bungalow 
• ’ did not near Dutch 33' s trans- 
Uigalow talking to Dutch 33. The 
,ine but had it restarted, ilis 
home plate at speed and altitude. 
j— northwest of Bungalow at this time 0 
y : A. ton uo intercept Dutch 33 on his 
."ough the tun '.el at 34,000 v/as obtain— 

* — query Dutch 33 advised he was over 

Tonapah and would decelerate in big left turn around home plate. I next 
spotted him east of home plate as ho started to con during his descent. 
He was still high. He confirmed his position. I lost him when he 
ceasea conning. Next visual was v;hcn he was west of home plate, in left 
turn descending toward Baldy. I maintained visual contact throughout 
tne res o of the flight. In response to query from Bud Dutch 33 advised 
all was 0k except for "A« yaw and no problems. I joined up on Dutch 33 
as he was making high right turn onto downwind. His gear was down and 
appeared locked. Altitude about 28,000 feet and speed at 300 KIA3. A 

n t s 5 f^ e . of d ? sce ? t was maintained throughout downwind. Configuration 
o i< -101 to maintain relative poo j l ion was gear up, flaps up, boards 
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Statement, Robert J. Holbury, continued. 

out, power about 82 to 84 percent, speed 300 KIAS. I folded boards for a 
few seconds and closed on Dutch 33 • hoards out on attaining desired 
position. I glanced at airspeed and altimeter on turn to base. Speed 
was between 250 to 260 and altimeter going through 12,000. 1 5y position 

was about 1,000 feet from Dutch 33 at about hi3 seven o'clock and maybe 
500 feet above him. I closed slowly as we proceeded down base. Dutch 33 
called base and gear down. Just immediately before turn onto final Bud 
cleared Dutch 33 to land and advised check gear and limiter. Dutch 33 
answered Roger and immediately started turn of about 30 degree bank onto 
final. I did not notice my altitude - distance to ground appeared normal 
as I flew loose formation with ,)uu as. '.y speed was just slightly above 
250 KIAS. IT 7 configuration was clean except for boards. Pitch and horn 
limiter switches on. Power not noticed but above 85 percent I'd guess. 

I'm about 500 feet from Dutch 33 at his seven o'clock position. I was 
closing slowly. Dutch 33 rolled out onto final and appeared to be lined 
up. I crossed almost directly over milk pail. Dutch 33 was proceeding 
down final for some time with everything appearing perfectly normal. At 
about 400 to 500 feet above ground (estimated) I glanced into my cockpit 
to check fuel and airspeed - particularly airspeed in that I did not have 
flaps down. Fuel was just below 3000, airspeed just slightly above 230 
KIAS. The alpha If needle of the FBI was at about 10 with horn and pusher 
boundary needles at about 12. At this point Captain Roussell said, iy 
God, look at the aircraft. I immediately looked at Dutch 33 who was 
about 300 feet from me. His nose was slightly high and he was rolling to 
the left at a fairly rapid but steady rate. I would estimate he was 
about 15 to 20 degrees left wing down at this time. As aircraft was be- 
tween 45 to 90 degrees I observed pilot ejecting btxt lost him for a 
moment as aircraft continued apparently steady roll rate with nose dropping 
rapidly when passing 90 degree point. It impacted nose down, upside down 
after completing what I'd estimate to be 180 to 195 degree of roll. I was 
certain the pilot hadn't cleared the crash. At about the second of impact 
I observed the chute streaming (about 3/4 full) for a split second and 
then it blossomed full and pilot contacted ground immediately. I did not 
see him move and was again afraid he'd not made it. I observed the chute 
billowing toward, the fire which was only about 100 to 150 feet away and 
was concerned lest the pilot be dragged into the fire area. I called Bud 
and advised of pilot's position and requested expedite pick up due fear 
of pilot being dragged into fire. I did not receive a reply. It wasn't 
until later that I realized my receiver had failed. I circled to right 
as tightly as possible and when I could next see parachute it was lying 
on the ground. I did not see any movement nor could I see the pilot. A 
station wagon with a white top war. approaching the pilot. The fire was 
almost out. I could not hear any radio talk. I landed immediately. The 
greatest sight was to observe }•>, p >rk i/ith I,t Col Perkins enroute to base 
area as I taxied to parking arc- * I would estimate Dutch 33 1 s speed at 
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extent, Robert J. Holbury, continued* 
of roll to be 200 plus or minus 10 KIAS. 

The above statement is true to one best of my knowledge and belief. 
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9 July 1964 





1. I, Richard J. Roussell, Captain, 45805A, Det 1, 1129th Sp Acty Sq, 

P. 0. Box 882, Las Vegas, Nevada, having been first advised that the 
purpose of this investigation is not to obtair evidence for use in dis- 
ciplinary action, or for determining pecuniar) liability or line-of-duty 
status, or to revoke commission or remove fror the active list under the 
provision of AFR 36-2, or for use before a Fl>:ing Evaluation Board, but 
rather is to determine all factors relating tc the accident/ incident, and, 
in the interest of accident prevention, to avert recurrence, do hereby 
make the following voluntary statement. 

2. I am 33 years old. I am the Base Operations and Flying Safety Officer 
for the Detachment. I am present i.v checked out and current in the T-33 
and F-101 aircraft. I was fl-h;- in the back seat of "Boxer 14", chase 
aircraft for Dutch 33 at the ;; ■ ; > -he accident. 


3. I was designated to be t ional briefing officer for Dutch 33 

scheduled for 0700, 9 July V pilot came in for briefing and it 

consisted of briefly mention; • -cute to be flown, emergency bases 

along the route and status o so ... sos. (KOTAMS) I mentioned additional 
traffic that could be encounr . i ; the SOA during the flight, the status 
of Nellis gunnery ranges, the vus of AEC activity of which there was none. 
The Airfield hazards, including construction c .7 the airdrome were discussed 
and understood by the pilot. The NAVAIDS at 1 lie facility to include that 
of the Northern AFCS site were "IN" at the time of briefing. The pilot 
acknowledged complete understanding of the entire briefing and immediately 
departed for the weather station to receive the weather for the route to be 
flown. I was invited by the chase pilot to join him and I did. We took 
off and formed up with Dutch 33 immediately after take off and advised that 
he looked clean and he acknowledged. We proceeded into the SOA and orbited 
an area just North of the tunnel awaiting Dutch 33 's return. We lost radio 
contact with Dutch 33 but overheard our Northern AFCS mention that the 
pilot was having difficulty. We immediately asked for tunnel clearance to 
return to homestation at altitude thus giving us an advantage to pick up 
and reform on Dutch 33. We picked up the aircraft in a large left turn 
while in the contrail level and started to reform over Bald Mountain at an 
altitude of 28,000 to 30,000 feet as he was descending at a very fast rate, 
gear down, for entry to downwind for landing Runway 32. We joined Dutch 
33 ' s left side closing slowly. We were at an altitude of 15,000 to 16,000 
on a wide downwind and approximately 12,000 on a wide base leg with an air- 
speed of 250 to 260 knots. Dutch 33 continued the descending turn to final 
at which time he rolled wings level. Everything appeared to be normal to 
this point. On final, I noticed that we were maintaining approximately 
230 to 240 knots still closing very slowly. Just prior to the accident, I 
observed the aircraft in a gentle left bank continuing over. Just prior 
to reaching or what I would estimate a 90° bank, I observed the seat 
ejecting and immediately afterwards the chute blossomed. I 
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Statement by Captain Richard J. Roussell, continued. 

would estimate that at that time, we were 300 to 350 feet aft and 
approximately 125 to 150 feet left, of Dutch 33. The Aircraft continued 
to roll and made contact with the ground almost completely inverted. 

My concern then was focused o- ;..:o allot and I had observed his chute 
to the left of the impact pron- roxircately 125 to 150 yards, (just 
west of an access road that ■ to and from the low frequency 
transmitter site). We could not toil the pilot’s condition at the time 
so we made every attempt to dir.r help to him via UHF radio. We 
observed a staff car going "o t <ilot and we lost our radio receiver 

about the same time. We set up r. pattern for landing Runway 14 which 
worked out fine. We did not k~'v„ the condition of the pilot until 
we saw him come by sitting in the right seat of a staff car. We 
received an OK signal from the driver. 

4. The above statement is true to the best of my knowledge and 
belief. 


WITNESS: 





Page 2 
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9 July 1964 

1* I, Paul S. Pout, SMSgt, Ar .. ■ Bet 11, 1800 Spt Sq, having first 
been dvised. that the purpose f . investigation is not to obtain 
evidence for use in discipline ; : . ,.n, or for determining pecuniary 

liability or line-of-duty stat..:;, or tc revoke : commission or remove from 
the active list under the provision of AFR 36-2, or for use before a 
Flying Evaluation Board, but rather is to deter nine all factors relating 
to the accident, and, in the inters ft of accident prevention, to avert 
recurrence, do hereby make the fol; owing voluntary statement. 

2. Age 31, Duties-Communicati' -r .l.octrouics Superintendent, Experience- 
In Radio and Nav-Aid Career ?i 1.. oince 1951, Exact location at time of 
accident- Returning from Radio -on* 

3. At approximately 0930L, 9 < ■■ Ito/., with one passenger TSgt Thomas 

Law, was driving north A ,ar&. : * v-1 ./roach to runway 32 in a 

canal truck. A few minutes or . .• i : a aep. rted the Radio beacon. 
Building 152, enroute to the j- i. • i.a. :o my right was A Dutch 

aircraft making an app roach to r-u. . j ; .2. i.fter the aircraft had passed 
and was about four- thousand feet . 0 ca of me, it appeared to be very low, 
approximately 100-150 feet high, .Lon n olio z flew up from the aircraft. 
An instant later the aircraft _ li . .-c. r< eft side as another object 
flew out from the aircraft whi<-h f a ,uk- learned seconds later was 

the pilot being ejected. Also, ,..b the a; me instant, the aircraft appeared 
to hit the ground, nose and left wang first, exploding into flames. 
Realizing what had happened an;. a- ary, the pilot walking toward the road 
from the left side, I accelleratou Lie vehicle to offer assistance. At this 
same time a station wagon approac..>-:d L-.o pilot from the opposite direction 
It reached the pilot a few sec-ourA, .n-; . .u of me, and the driver, with the 
aid of the pilot, had just begun the removal of the pilots flight suit. 

Sgt Law and I jumped from our vehicle- -ad assisted in removing the suit. 
While doing so another vehicle approached from the north with one man whom 
I recognized as Gol Perkins, ne stopped, opened the right door of his 
station wagon, and the pilot sat --n the seat while we finished removing 
the flight suit. I then took the suit and placed it in the back seat of 
the vehicle which had arrived first wniie Gol Perkins turned his vehicle 
around and drove north with the pilot toward the main compound. The 
driver of the other vehicle, Bit Law and I walked about 20 feet west of 
the road to where the parachute no ..aeit were laying with intentions of 
■placing it in the station wagon when the driver of the station wagon 
said that it may be best to leave it as it lay. Sgt Law and I returned to 
and mounted our vehicle as a man with a blue security badge and throe 
won. with blue ana red security badges appeared on my side of the vehicle. 

I told them who I ms, organization and business in that area. At the 
sane time ogt Lav; was giving our nemos and telephone number to a ESgt 
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from the Fire Department who had approached the right side of the vehicle 
I then left the scene and drove north to the compound. 


l\. Q 


ihe above statement is true to the best of my knowledge and belief. 
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9 July 1964 

t 

1. I, Thomas B. Law, TSgt, AF1235295V, Let 11, 1600 Sot Sq, having first 
been advised that the purpose of tin.s investigation is not to obtain, 
evidence for use in disciplinary no cion, or for determining pecuniary lia- 
bility or line-of-duty status, or to revoke commission or remove from the 
active list under the provision of ..ini >6-2, or for use before a Flying 
Evaluation Board, but rather is to determine all factors relating to the 
accident, and, in the interest of accident prevention, to avert recurrence, 
do hereby make the following voluntary statement. 

2. Age 35, Buties-Navigationr.l ,.id Technician, Experience~In Radio and 

Lav- Aid Career Field Since 195‘), location at time of accident- 

Returning from Radio Beacon. 

3. The morning of 9 Jul 64 ;ly 0930L SHSgt Paul S. Fout and 

I were returning from the homer . .con ite at the south end of the area. 

Sgt Fout was driving proccedir vtk on the road that runs adjacent and 
parallel to the extended runway -ontcrline. ie were traveling fairly slow 
and approximately half way to tl .... perimeter road when I looked out the 
right window and up and saw a butch aircraft turning on to final, when 

he completed the turn and leveled he was then visible through the windshield 
of the* truck. Shortly after leveling he began losing altitude quite 
rapidly but at a level attitude, 'when 100 to 20 0 feet above ground the 
aircraft started into a slow roll to the left. At 45 degrees a piece of 
the aircraft flew off and a sharp flame* observed from underneath the 
aircraft. The roll continued >-.nd the aircraft crashed inverted left wing 
slightly high. At about the time of the crash a parachute was seen to 
the~left of the aircraft and at about the saute altitude as the aircraft 
when it started its roll. It war. uot immediately apparent that this was 
t.ie uilot because of size, altiuude and other factors. Sgt Fout did not 
increase speed till a while I t ;r when uhe possibility of it being the 
oilot occured to us. The pilot nnd extracted himself from tne chute and 
seat and was in the road by a station wagon that had just arrived also, 
v, e and the driver of the car were helping the pilot out of his flight 
suit when Col Perkins arrived, after removing the suit he and the Col 
departed. All emergency vehicles had arrived with security and hanger 
personnel so we continued on to the base. 


4. The above statement is true to the best of 1 ay knowledge end belief. 
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STATEMENT 


9 July 1964 

1* I, Jorry Hall, having first been advised that the purpose of this 
investigation is not to obtain evidence for use in disciplinary action 
or for determining pecuniary liability or line-of-duty status, or to 
revoke commission or remove from the active list under the provision of 
AFR 36-2, or for use before a Flying Evaluation Board, but rather is to 
determine all factors relating to the accident, and, in the interest of 
accident prevention, to avert recurrence, do hereby make the following 
voluntary statement, 

2, I was at the South Pad on Guard Post when I received a radio call 
that a Dutch aircraft was on final, I turned around to watch it and 
noticed that it started to tip over on its left side. The plane was at 
an angle to the left when the engine on that left side seemed to blow 
up. There was a flash of light and at the time I saw what I thought to 
be the tail section shoot up into the air, but later found this to be 
the pilot ejecting out of the aircraft. The plane continued to roll over 
on its back and then the nose hit the ground first and then the wing and 
then the middle of the plane hit and bounced into midair and then there 
was an explosion and it blew apart and disappeared into a cloud of smoke 
and a ball of fire* I then reported the crash to Delta (Security Office), 
about 4 minutes later bits of debris and pieces of the aircraft fell all 
around me at the South Pad. 

3. The above statement is true to the best of my knowledge and belief. 



SIGNATURE 
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9 July 1964 

1. I, David Kindell, Security Agent, 1129th USAF Sp Acty Sq, P.0. Box 
882, Las Vegas, Nevada, having first been advised that the purpose of this 
investigation is not to obtain evidence for use in disciplinary action, or 
for determining pecuniary liability or line-of-duty status, or to revoke 
commission or remove from the active list under the provision of AFR 36-2, 
or for use before a Flying Evaluation 3oard, but rather is to determine all 
factors relating to the accident/incident, and, in the interest of accident 
prevention, to avert recurrence, do hereby make the following voluntary 
statement » 

2. Security Guard. mile northwest of runway approach and approximately 
1 mile from area of crash. 

3. At approximately 0900 hours 9 July 1964 while stationed on LIMA Post 
by the south hangars, I heard on the radio that Dutch 133 was on emergency. 
About 0928 I observed Dutch 133 making his final turn on his approach to the 
runway. While watching through oinocuiars I observed his left wing dip 
slightly and then straighten out. Then Dutch's left wing dipped to about a 45 
degree angle and I observed fire shoot out of the side of his right engine. 
After that she flipped over on its back and went in'. 

/ 

4. The above statement is true to the best of my knowledge and belief. 


WITNESS/? 




„ ///? 
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SIGNATURE/^*/ 




nAVID KINDELL 
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9 July 1964 

1. I, Page Sharp Jr, Capta: • • • « A, Pet I, 1129 USAF Special Activities 

Squadron, having first been r..dv5.-; ■■■}. that the purpose of this investigation 
is not to obtain evidence f o - . disciplinary action, or for determining 

pecuniary liability or line- ' .-. Ay status, or to revoke commission or remove 
from the active list under tue nsion of AFR 36-2, or for use before a 
Flying Evaluation Board, but. rauuer is to det (amine all factors relating to 
the accident, and, in the interest of accident prevention, to avert recurrence, 
do hereby make the following voluntary stated unto 

2, Age: 35, Duty: Flight burgeon. Experience: 7 years - Flight Surgeon . 

3. I was in ambulance //l, a; v„-th Fan Up pad having responded to a crash 

call on the aircraft. Aire came over field, I heard pilot state on 
channel #2 he was A.0.K, except a yaw system was out 0 The aircraft entered 
the pattern. As it turned on final I remarked that it appeared rather high, 
and descending rather rapidly (I have seen similar patterns however). The 
aircraft lined up on final and u.lL ' seemed well. Suddenly the left wing began 
to drop. The aircraft turn if, ; -fitly left, rate of descent appeared unchanged 
Suddenly there was a small of red-orange light in or very near left 

engine, probably in aft section near she wing. The left wing continued to 
fall, a large cloud of debris and smoke appeared obscuring the left engine. 

The aircraft went out of control ana crashed in with a flash and a very large 
cloud of black smoke, I did not see the pilot eject. The flash I saw might 
have been the seat firing, however unc flare was not located in any reasonable 
relation to the cockpit area wtlvn was viewable, I assumed that the pilot 

had not escaped the aircraft. 

4, The above statement is true to the best of my knowledge and belief. 
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STATEMENT 

9 July 1964 

1. I, Billie R. Holmes, TSgb, AKL9/+77047, Detachment 1, 1129th USAF 
Special Activities Squadron, hewing Tirst been advised that the purpose 
of this investigation is not, to obtain evidence for use in disciplinary 
action, or for determining pecuniary liability for line-of-duty status, 
or to revoke commission or remove from the active list under provision 
of APR 36-2, or for use before a Plying Evaluation Board, but rather is 
to determine all factors relating to the accident, and in the interest 

of accident prevention, to avert recurrence, do hereby make the following 
voluntary statement. 

2. Age: 29 Duty: Aero Medical Technician Experience: 9 years - 
Medic. 

3. On Thursday, 9 July 1964, ambulance #1 responded to a crash call on 
aircraft //: 133 when he was reported approximately 350 miles from home 
plate. We took up stand by or;' tic- at the north pad and monitored the 
radio as to the aircraft's position and troubles. The initial report 
was that he had the left eni chut '. own, but it was learned from the 
radio system (Channel 6) th;.:- v: hau made a restart and was experiencing 
some yaw trouble, lie continues to monitor the radio and I made visual 
contact with the aircraft as hu core over lit . Baldy. Having observed 
this pilot flying this type of .aircraft on numerous different flights, 

I noted nothing unusual in his approach to runway //32, until ho was 
lined up and making his final approach. At this time I observed what 
seemed to be a fast sink rate and the aircraft seemed to start to roll 
off to the left. I next noticed a puff of black smoke and then a flash 
of orange flame and the aircraft continued the left roll and about 75 to 
90 degree left bank. The left engine compartment seemed to come apart 
and the aircraft continued to roll to the left and hit in an upside down 
attitude, and was enveloped in flame. I did not see the ejection or 
landing of the pilot due to the smoke and flames from the crash site. 

My observation was made from the north pad and on the way to the impact 
area. Due to the monitoring of the radio, if desired, I can give a 
fair report on the transmissions made from the time we answered the 
crash call. 

4. The above statement is true to the best of my knowledge and belief. 
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9 July 1964 

1 . T . 8a ^ -f Scamardo., Captain, s“*QQbA, p et 1 , 1129th USA* 7 Special 
A c*"» ,r i ties Squadron, Las Vocas. Nevada, having first been advised that 
the -nr ose of this investigation is not to obta n evidence for use in 
disciplinary action, or for determining pecuniary liability or line-of-duty 
status, or to revoke wn>iss ; ^p o" r^navr from the active list under the 
-revisions AFR 36-2, ; - use before a Flying Evaluation p oard, but 

•*e ; ‘her is to det-ewfne a 11 f- - -o-rs ~niatiro; to the accident /i nci dent , 
and. in "hp interest of ac ; d^nt prevention, to avert recurrence, do 
hereby make the f a1 Inw’ne vc i'n’-fl-v 

2. and ouaM.fy uii-nfps* Ve 3 A ; Bn tv, He 1 iron ter p ilot* 

Experience., ^om^ie^ed Hel i cp -*■- v °..-hoo! in Oct 61, assigned to A$S BBR 
unit from O^t 6} to Hot 63 Oct 63 to '•'resent assigned D e t 1 , 

I12°th T k8AF f 8AS: Location r. • of accident, Sitting in tfeliconter 

on Scramble Alert* 


3. At ao'-'roximatel v 08 3° the ecash a^a^m was sounded and ove^ the 
crash circuit Bud stated tho*- fif-h 33 was 3^0 miles North of ^.he Station 
with his left engine 1no^e , ' nr ' :,,n end he d !and runway 32* At this 
time the a'ert f iremen nro-~ £ v- - 1 ^ ' "he K e > i^noter and sui ted out in 
^hein ’’hunkers'. ^he pilot c-n-.* r-hipf remained in the alert room 

to listen to fiirthe**" ^p.vp lc ■■ mm '■ s cr» che br 17 ^ad i o since the Butch was 
reported to be 3^0 miles nut * c-hort time after 0000 5 Butch 83 rmo^ted 
on TTy-fft radio tba 1 * both en^nes -e^e operating but that his ’’vaw” ( ) 
system was no" operating* ;Vrf p r *~he above ^adfo call bv Butch, the 
remaining c^ew members proceeded t-p the helicopter* and the nidot entered 
die encknit^ strapped in, and bad py^p^nn. 1 "ower allied to the aircraft 
Bor radio monitor and quid' pr^ur ra>*t. After Butch 33 arrived in 
the local area and was civm ’nn J in^ instructions. Bud asked if any 
further difficulties were, "'einc e v 'en'ence' ! * die reolv was (acnroxl 
"'"here is no further difficulty o^her than the t! vaw M svst e m being out and 
there is no o^rpencv’V P, 'H ^ i e J ‘'hat h he crash equipment woul 8 still 
Standby. Tust ^rior f o the d>ove ^adio mil hy p utch 33, the helicopter 
pilot was ~*pe~a T *ing to acco-n o ^ ch online start hv notifying the alert 
crew chief . This action wes roc performed because of Dutch 33 ’s radio 
statement* but i was decide^ t^ rema : n in the present standby? nostumd 


3 ho r t - 1 v nrior to 0930, Dut~h 3^ was obse turning base final an^ after 

n ol l out on final, be be fiyfn^ a normal accroach, A few seconds 

la^pr, the aircraft began c le^ 7- hank and a fireball was observed coming from 
the too cart of the fuselage A - scramble was immediately initiated and after 
fire suppression kit hook-u*-. the helicopter proceeded to the crash area. 

Boon arrival at the crash scene, a few fires were observed as well as the 
pilot of D^tch 33 standing nea r his chute. Sufficient passes were make over* 
the a~ea to assure nothing i d he done within the capability of the 
helicopter. The scramble was chon ^n^ed and the helicopter returned to 


die South Damn and the fight: was terminated. 



\ 

■S T CNA TU ^Epv'CJL .,-rv . Vj 

OXCARI n 


• C^yy-vvvv r^ 


'16&- fcj 
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STATEMENT 


9 July 1964 


1. I, Leonard H. Smith, Capt. 
Wing, P. 0. Box 882, Las Vega:: 
that the purpose of this inves 
for use in disciplinary action 
liability or line-of-duty r,t 
move from the active list ea . 
use before a Flying Evaluation 
all factors relating to th. 
of accident prevention, to av 
following voluntary s tat emeu 


, A03087733, )et. 103, 3rd Weather 
» Nevada, having first been advised 
ligation is not to obtain evidence 
, or for determining pecuniary 
cr to revoke commission or re- 
; provision of AFR 36-2, or for 
i but rather is to determine 
' Jt /incident, and, in the interest 
' Recurrence, do hereby make the 


2. Age - 32; Duty - Weath. 
Meteorolgy with 11 years e 
related fields; Location t - 


rec iter; Experience - B. S. in 
nc in weather forecasting and 
- ae °~ accident - in weather station. 


3. The following information is supplied: 
a. At approximately 0800, 0 Jul 1964. 


25X1A 


entered 


the weather station for a weather briefing o^h^opper Bravo 
route. The briefing contained the following (non-recorded) : Cloud 
cover (over the area west of a line north-south through the station) - 
clear; (east of that line) - broken altocumulus bases 16,000 feet 
tops 18,000 feet; and thin broken cirrus bases 24,000 feet tops * 
26,000 feet at the time of the briefing with the line to move slowly 
eastward through the period of the forecast. Visibility - 15 miles 
or better through the period a;: all altitudes, except within the 

* inds li2hL ' dili variable at time of takeoff, becoming 
south southwesterly at 8 to 10 knots at time of landing. The de- 
viation of temperature from standard with altitude was depicted. 

Light turbulence in the intermediate levels and in the traffic pat- 
tern was forecast. Other matters discussed were climatological in 
nature* 


b. Observation of weather conditions at time emergency declared: 

0759 PST Record 

Sky - 14,000 scattered 

Visibility - 15 miles 

Temperature - 80 degrees 

Dew Point - 46 

Wind - 160 degrees, 8 knots 

Altimeter Setting - 30.04 


Page 1 
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Page 2 of STATEMENT by Cant. Leonard H. Smith, A03087733 


c. Observation of weather conditions at time of aircraft mishap: 

0831 PST Local 

Sky - 14,000 scattered. 

Visibility - 10 miles 
Temperature - 81 degrees 
Dew Point - 47 

Wind - 190 degrees. 10 knots gusts to 13 knots 
Altimeter Setting - 30.05 

4. The above statement is true to the best of my knowledge and belief 


WITNESS: 






SIGNATURE: 






Mi 


Cu 




\ 




;P’’ 




c 


$ ’4 4 * 


JO 
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S T A T E'HEN T 


9 July 1964 


1. I, Arthur Pat node, hav r been advised that the purpose 

of this investigation is r. •: v i.ntain evidence for use in disci- 
plinary action, or for der rv > • - . pecuniary liability or linc-of- 
duty status, or to revoke c ■ on or remove from the active list 

under the provision of AFv n* for use before a Flying Evalu- 
ation Board, but rather i: : ;ot -rmine all factors relating to the 

accident/ incident, and, in - h interest of accident prevention, to 
avert recurrence, do hereby :rnj<.e the fol loving voluntary statement. 

2. Arthur Patnode, crew chief on 135. Th< aircraft xvas making an 
approach. It appeared to me that the approach was nearer to us and 
his base leg was a little closer than usual. It was normal - that is, 
the wing nearest me was down into his R./H turn but it appeared to 

me when he rounded out and was just about facing me that he was at 
a steeper angle in his bank than usual but not very much. It 
appeared that he was almost In a 45° bank and they don't usually 
bank that far. (Which direction was he banked?) He was banking - 
it was a right bank and it appeared, comparing it with other approaches 
that, he had it lined up with the runway. I didn't see any evidence 
of correction. I was stand in;, about 20' in front of the engineering 
tower. When he was on final it appeared to me he was slightly nose 
high. Somebody commented that this looked like a kind of sloppy 
landing and somebody else said that he seemed to settling faster. 

It did appear to me that it was settling pretty fast. After he had 
straightened out, he was making his normal approach and it appeared 
that his nose was a little higher khan usual. But then after he 
straightened out, leveled the wings it appeared to be sinking faster 
but the rest of it appeared tc be a perfectly normal approach. First 
I was aware of anything wrong was the left wing started to droop and 
I would guess it was over at about 30° down - left wing down. Then 
I saw the yellow flash that I thought was a left engine torching. 

It just continued rotating. I didn't see the chute pop out and 
others said that this was the chute - this flash was the flash of 
the rocket and that may very well have been. It was a yellow flash, 
just like an engine torching and the thing just went on over upside 
down and that was all I could sec. After turning completely over 
it didn't continue to rotate. 


3. The above statement is true to the best of my knowledge and belief 
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STATEMENT 


9 July 196 U 

1 ® I ? Glenn Holman, having first been advised that the purpose 
of this investigation is not to obtain evidence for use in dis- 
ciplinary action, or for determining pecuniary liability or line- 
of-duty status, or to revoke commission or remove from the active 
list under the provision of AFR 36-2, or for use before a Flying 
Evaluation Board, but rather is to determine a.1 1 factors relating 
to the accident/incident, and, in the interest of accident prevention, 
to avert recurrence, do hereby make the following voluntary statement* 

2* Glenn Holman, Supervisor, Flight Line. We were standing at the 
corner of the tower standing by for assistance to tow the aircraft 
after we had learned that he had lost the left engine in flight. 
fie were Just standing there waiting until he made his approach. I 
understood later that he had c. tten his left engine started and we 
were nou necessarily at th ■ ev -acting to tow the airplane <, We 
had a radio on in mobile 7 - .ere listening to his approach* E v ery- 

t.ung seemed to be normal* ad .• riled off the emergency* Tj^e 

aircraft came around in wr..., j-: sc me as a normal pattern and 

perhaps a little high* As r-.< r ae in s final approach from where I 
was standing it appeared that one nose of the aircraft sort of pulled 
up in a little higher angle of attack than normal and then there was 
a small ulash and I could see a oarachute or on behind the aircraft* 
then the aircraft rolled over a-ii struck the ground* (Which way did 
it roll?) It appeared to mil to the left nose high, (did this 
flash occur before he hit?) I n.. (Could yea tell where that was 
coming from?) No, not at the m me, but after thinking of it, it 
appeared that it could have hoe, the seat catapult* That’s about 
--i.L.l I can think of. The parse viuo was seen to blossom out when it 
looked like the aircraft was nooat in a degree roll* 

The above statement is :.he best of my knowledge and 

belief. 
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ST ' ; 


9 July 1964 

1. I, Richard Thomas, AF1333& :CT, Det 1, 1129th USAF Sp Acty Sq, 

P.0. Box 832, Las Vegas, Nevada, * aving first been, advised that the purpose 
of this investigation i3 not to .. . J.a evidence for use in disciplinary 
action, or for determining pecuniary liability or line-of-duty status, or 
to revoke commission or remove from the active list under the provision of 
AFE 36-2, or for use before a flying evaluation board, but rather is to 
determine all factors relating to the accident/incident, and, in the interest 
of accident prevention, to avert recurrence, do hereby make the following 
statement. 


2. Age 35, and my duties are f.i« Traffic Control Technician. My location 
at the time of accident was in tr. . Control Tower. 


3. On July 9> 1964 departed for duty. Bud Tower at 073 5L. I assumed the 
duties of Flight Data shortly there- afeor. At 0930L Dutch 33 crashed short 
of Runway 32 on final landing. T. following statements are to the best 
of my knowledge leading up to the 5 -client. At 0857L I received a call from 
Bungalow stating that D-33, 400 cut had his left engine out, some duct 

trouble on the left engine and was also having yaw trouble. This information 
was immediately passed to all agencies via the crash phone by Sgt Scott. 

A few .minutes later Sgt Scott as..-.-. a us to covr&act Bungalow and ask if D-33 
needed any tunnel altitudes. But- - a -ow . ..dvised that D-33 stated that if every- 
thing went OK he would be well above the tunnel. During all this time we 
kept all agencies notified of everything. At 0902L Bungalow called and 
advised that D-33 had his left engine started, but still had Yaw trouble. 

This info was passed by myself to Boxer C.P. and the crash crew. Sgt Lytton, 
working local position, advised the road runners. Even though D-33 had his 
left engine started, we did not terminate the emergency. As D-33 and chase 
got closer to the station Boxer 14 the chase aircraft requested tunnel 
altitudes of FL340 and above. The time was approximately 0906L. I called 
Salt Lake Center and received the altitudes as requested until 0920L. At 
approximately 0924L D-33 called tower over Blaay requesting landing 
instructions. Landing instructions were given by the local controller, and 
D-33 was advised that we had called an emergency and every one was standing 
by. D-33 entered traffic and everything appeared to be normal until the 
aircraft turned final. At this time the aircraft banked to the left and 
crashed short of the runway. The time of the cr^ash was 0930L. 


4. The above statement is true to the best of my knowledge and belief. 


t s. 


V.rrTIjES S/r^>^, £ ~ 



SIGNATUEE_ 

i 

(! OLhrrv cl--?) 

- 

RICHARD THOMAS 
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STATEMENT 


12 July 1964 


1. I, Delbert M. Hudson, having been first advised that the purpose 
of this investigation is not to obtain evidence for use in disciplin- 
ary action, or for determining pecuniary liability or line-of-duty 
status, or to revoke commission or remove from the active list under 
the provision of AFR 36-2, or for use before a Flying Evaluation 
Board, but rather is to determine all factors relating to the 
accident/ incident, and, in the interest of accident prevention, to 
avert recurrence, do hereby make the following voluntary statement. 

2. My name is Delbert M. ... on and I work on 132. I was on the 

stand watching 133 land. it as coming in for a landing I saw 

a ball of flames. It look'. . ike it came out of one of the engines. 
Then it veered to the lcfc * - :h went over upside down and crashed. 

(The ball of flame - was it before or after he crashed?) Before he 
crashed while it was still up in the air„ (Where did the flame look 
like it was coming from?) it tooled like it came out of one of the 
engines - out of the back. It was a big tall of flame. (Did you 
notice anything else?) No. be was just ] art way over when I saw the 
flames in the tail end. (Khich v.-ay did he go?) He veered to the 
left and just right on over. 

3. The above statement is true to the best of my knowledge and 
belief. 


WITNESS: 




■ >' 


>*/V < 


d 


u. 


sir 



SIGNATURE 
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STATEMENT 


9 July 1964 


lo I, Olga C. Lytton, TSgt, 
been advised that the purpose ox" 
evidence for use in disciplinary 
liability or line-of-duty statu; 
from the active list under the ; 
a Flying Evaluation. Board, tun i 
relating to the accident, i. j 
to avert recurrence, do ner...i. .• 


.3425373, bet 11, 1800 Spt Sq, having 
tuns investigation is not to obtain 
action, or for determining pecuniary 
, or to revoke commission or remove 
revision of Ai'Ti 36-2, or for use befor 
..ther is to determine all factors 
n v ;; ;. interest of accident prevention, 
•aa the following voluntary statement. 


2. Age 32, duties-Air fraff.ie 
career field since 1957, lo 


.onbrul Techn .cian, Experience- In 
.1 . l. time of accident-Bud Tower » 


3 „ On 9 July 1964, I was a ■ . workin Local Control Position 

in bud Control Tower when If. ah •..uaeu. The weather was VFH, 

vtuid was from 140° to 180° t ■ o oigi.t mots, active runway was 

32 left traffic due to stub* -a- : gunne *y range* At 0857L Sgt 

Thomas received a call from thru U-i 3 flying in the S0A had 

lost left engine, had duct . ;• trouble and was 370 miles out. 

Sgt ocott passed this infer. ■ - no ora-h phone and advised the 

crash net that we' would coo ‘ . .. ..-e and a better estimate of 

wain u-33 would land* Tirrc in...',-.;; later bungalow called 

Lack uid told Sgt Thomas ti . .. start ea the left engine and 

v.;;:. ji.., except he still hnc lom u» ogt Scott called 

control officer in u i..ed aim of this. I advised 

xivo control on the ldd Lino ott then went to the radar room, 

bgb Thomas then received a . r rescue and he told the pilot of 

La o-43 what was happening - ... • • c told me that the pilot 

•would wait in the H-43 on t 1 -nu monit >r the radio in case he wa 

needed* Sgt Scott then ash. u j bo have Bun. alow find out if 1—33 
would need tunnel altitudes. . t. Thomas called Bungalow and they 
said, they would ask the pilot as soon as he passed abeam Bungalow, 

In three to four minutes Bun... -oTi called bac.c and told Sgt Thomas 
that D- 33 would not need an.- ■ s.nnel altitudes that he would be above 
the tunnel. Boxer 14 then call d on channel 2 at about 0906L and 
requested tunnel altitudes 34 0 ... nd above. Sgt Thomas called Salt 
Lake City Center and was gi'-en 340 thousand and above till 0920L 
which I relayed to B-14® 1 tana got a frequency check with B-43 

to see if he was monitoring t e frequency and if needed could hear 
L-33 when he came in. At about oSTAL D-33 reported over Bald i-t. 
and requested landing inctmci-A-fio* I gave him left traffic run- 
way 32 due to students in i< - range. At about 0924L I told 

d-33 that I understood he i;.,d trouble and did he have any other 
troubles. Butch acknowledged that .,nw a system was out and every- 
thing else was OK and that there u. s no emergency. I then advised 
nim that sn emergency had boon declared ana crash was standing by. 

Ue iiogered and about a rniuwU . • t report. :l on base. 1 looked at 
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the position of loft base ana did u- . t see the aircraft. Sgt Thomas 
then called to iry attention tnaw Luo aircraft was on right base. 

The aircraft then turned on final aad I told Sgt Thonas "ho is sure 
descending fast". At about 1-p ..ales on final the left wing dropped, 
the aircraft foil very fast ruti or died about a mile on final to the 
loft of the approach lane. It appeared to blow up as there was much 
black smolcc and dust. I immediately alerted the crash net and then 
moved back to my position' by tuo console. B-14 -gave the position of 
the pilot, and there were two requests for the position of the h-43 
which was approching the accident scene, b-14 then requested lend- 
ing instruction on runway 14, wnich I gave him, but he did not receive 
the instruction as he had lost ills receiver. I attempted contact 
with B-14 on all UHP i*adios and sgt Scott, who had returned to the 
tower attempted contact with B-14 on SviAB. By this time B-14 was 
turning final for runway 14 and I gave him a green light to land. 

I was then relieved by Sgt Scott. 


4* The above statement is true to the best of my knowledge and belief. 




sL Ca iii li I 


Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 



Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 



Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 



Approved For Release 20ftWOTKBTCIA-RDP71B00590R0001 00040001-1 

dXCffltl SECRET 


133 9TH UShF SPECIAL ACTIVITIES SCUADRON (Hq Comd) 
v , t >. Qax 88, Boiling AFB, D. C, 


SPECIAL ORDER 9 «faly 1964 

XB-354 


The Hollowing named Officers and Civilians , organisations indicated, are appointed 
members of an Aircraft Accident Investigation Board, under the provisions of AFR 
3L27-4, Note: (*) indicates orders published with approval of Dep/lIC, Hq USAF, 
Horton AFB, Calif. 


GRADE, HALE, AFS H 


Dtffif ORGANIZATION 


COL ARTHUR F. JEFEREf, 8676 a (*) President 

LT COL FRELLRICK Co HLESSE, 17U1Q {«) Operations 



35737A 

25X1A 


MAJOR BRUCE K. KIMBEL, A02Q83741 
CAPT RICHARD J. ROUSSELL, 45805A 


Materiel 
contractor 
Contra© tow 
Medical 
Recorder 


1002 I.G. Group, Norton 
AFB, Calif. 

1002 I.G. Group, Norton 
AFB, Calif. 

Det 1, 1129 USAF Sp Actys 
Det 1, 1129 USAi Sp Act-s 
Det 1, 1129 USAF Sp Actys 
Det 1, 1129 USAF Sp Actys 
Det 1, 1129 USAF Sp Actys 


FOR THE COMMANDER: 



R.KCILVAIHE 


Major, USAF 

Asst Administrative Officer 


DISTIJBUTION 

D 


C‘ 


r. 
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. . 1 

STATION 

r NELLIS AFB NEV 

rw^-- 

TYPE A/C 

5 3 

MISSION / 

A-/ 


OCCUPANTS (State whether cc»\v ur paaaeng&r. List additional passenger* or 

reverse. ) 

DUTY 

SYMBOL 

i 

NAME AND INITIALS GRADE 

SERVICE NO, 

HOME STATION 

P 


■cw 

/t/T3 






i 




25X1 A 








: 




j 



i 

j 

i 



I 



| 


i 






' 





io:6 is 1. 

S FORM 1 ' F •* FILED AT* 


^■ETE (Homo base) HOURS OF FUEL 

!'h / -h d 


UiULJARY BASE OF 1ST INTENDED LANDING 


xr?ms' 


3 c ) 

‘ !tr\; 


Tdat E ~ I LED (Day, month, year) 


WEATHER IS FORECAST TO REMAIN VFR FOR THE DURATION OF THIS FLIGHT, i AM FAMILIAR WITH ALL CURRENT REGU- 
LATIONS AFFECT I NQLT-HIS FLIGHT AND THIS FLIGHT WILL OE CO NDLK^^^^CCORDANC^m^UCJ^EGULAT IONS. 


ACTUAL DEPARTURE 


25X1 A 

0 2/9 l— 


t ACTUAL ARRIVAL 


& 6 / L- 


?. A. 



25X1A 


PlF 


i TEMP 

1 I 

1 I I/O ROLL . 


.TOLL (W/CHUTE' | 

(W/O CHUTE) j 


J U I JAN 56 


:°. 5“.. 1080 





if “ 


i NOV..3 1. WHICH MAY BE USED. 


MMWMnKK<WW«' t i wwi i 

fa GI’O: JVSb O - i 9 
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>; , ii "*fr M 4 "t — 1 


General Mission Briefing® Mill .nat, zv tapoti: 


IA-RQP71 B00590R0001 00040001 f-1 

/£3 


7 ••; ^ r ::a i., 


I oU 


. . } : ;, f ; 

the pilot designated on flight oroevs r u> • 
be reeponBiKMp for specialised mission hruU* 

XQtjTKS trs|.l^ f-CttxHu '>0 fe,ol)!I .Uti.b iF>»l ■ ^ ! v 


V 


J •' V t 


• Specialised 1! ifsion Briefings ujjl be tapsdc- 
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OXCART SECRET 

STATU CDT Or 1 ’ DAMAGE 


9 July 1964 


Investigation has revealed no damage to private property as a 
result of this accident. ' '.'e- aircraft struck the ground at a location 
v/hich neither vegetation nor habitation was situated. 


( 
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CERTIFICATE OF DAMAGE 


9 July 1964 


The aircraft was totally destroyed upon impact. 


MM secret 
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Extract from Control Tower V ■'•/■:: Involving rajor aircraft accident, number 
133 at Det 1, 1129th USAF Sp Aet\ Iq, Las Veg?s, Nevada, 9 July 196U 



FOIXajIKO A : ' 

‘ "Vn'S FRO! I TOWER TAPE 

il : : 'ILL MOTIF 

I CATION OF EMEft. 1 


LOCAL TIH3 

AGENCY CAIJJV: 

'MESSAGE 

t; 

Bungalow on K 

Line to Bud 

’ 1 " h " : .rg a little engine trouble, lie 
. it ukvt his left one off - he's about 100 
'Me north inbound to you about 160 degrees". 


Bud 

/riicr.vlccl^ed) 

0(356 

Bungalow 

he’s still having trouble with his left duct. 
His range is 370 mile from you. 

0357 

Bud 

Crash net activated. 

"Dutch 33, 370 mile out inbound left engine 
shut down, will pass on landing estimate when’ 
received - will be landing runway 32 ". 

CKAKMSL 6 



0901 

Bud ' 

c- 33 will you require a tunnel altitude"? 

0902 

D-33 

•■•vtivc, x»ll be quite a way over that if 
••/thing continues to go like it is right 


Earth 

""••-.'3 T- Ah. over". 


D-33 

■r go -'die ad. 


Earth 

«''•••• you have the left engine out - still”? 


D-33 

-ergative, the left engine is running. 
Everything is OK except for YAW A”. 


Earth 

"Roger, we'll have the staff car 

(unreadable)", "what's your ETA"? 


D-33 

"/’••! going to abort going around the course. 
I'd say about 15 minutes ". 


Earth 

(Unreadable) 


D-33 

"Maybe 10", 

CHANNEL 2 



0901 

Road runner 3 

"Bud how do you read mobile"? 


Bud 

"Loud and clear mobile". 


OXCART 

r <r is S T 
& Si & u 1 


Approved For Release 2001/08/29 : CIA-RDP71 B00590R0001 00040001 -1 



Approved For Release 2 ' 


KL'J WU51 


CtA-Edfe7dea£)5©0R000 100040001-1 



■ Roadrunner 3 

,f Bud is 33 on Channel 6 or this one”? 


Bud 

"Haven’t heard from him he’s quite a bit 
north yet". 

0903 

Bud to Command 
Post (Hot Line) 

D-33 has left engine running now, still 
no yaw aid. Leave emergency status as it 
could go back on again. 

0904 

Roadrunner 2 

"Roadrunner 3 thi3 is Roadrunner 2", no 
answer. 


B-14 

"Bud Boxer 14". 


Bud 

"Boxer 14 Bud". 


B-14 

"I'm just north west of Mackeral coming in 
with 33, have not joined up with him yet. 
Could I come across the tunnel at 340 and 
above please"? 


Bud ■ 

» ?„ndby one". 


Bud 

"Roadrunner 2 and 3 D-33 now has left engine 
running. Yaw A system out only". 


Roadrunner 3(2' 

"iio-'or, understand". 

0905 

Bud 

r-r 14 Bud". 


B-14 

»:•/. go". 


Bud 

"Plight lev .’1 in tunnel 340 and above 
approved no . until 20 past the hour". 


D-14 

"I n-;or under-stand and we’ll be on Channel 6" 

0915 

Operations 

lather warning passed to Tower. 


Bud 

er warning passed to moo lie. 

0916 

Roadrunner 3 

• ' --.re von going to land 33 on 32"? (No 
,-cr). 

y-p-; *1 O 

enters traffic and I . 

4 • '920. 

0922 

Bud 

' ;bile, 33 is now 25 miles out estimating 
' • v: mg an 3 bo 10 minutes". 


Roadrunner 3 

"Roger" . 

0923 

Communications 
Channel 2. 

check with B-43, also B-14 and D-33 check in on 


01 

i 

Mt " w " 
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0924 

D-33 

">-33 over baldy for landing". 


Bud 

“33 loft traffic runway 32 wind 140 degrees 
variable 130 degrees 4 gust to 3 altimeter 
3005. foreign students in gunnery range' 1 . 


Bud 

"33 understand yaw A system inoperative, 
do you have any other troubles"? • 

0925 

D-33 

“negative, no emergency required". 


Bud' 

"Roger, emergency has been declared and crash 
is standing by". 


D-33 

"OK". 

Various other 
and Dutch 31 

conversations con 
calls for radio an 

corning next Dutch flight between Bud and Mobile-, 
d parrot chock. 

( 

09 28 

D-33 

"33 on base, gear is do\-m and locked". 


Bud 

"33 check limiter cleared to land, wind 150 
degrees variable 4 peak gust S». 


D-33 

"Roger" (hOTiS: Last comment from D-33). 

0929 

Roadrunner 2 

"Call crash Bud, call crash"! 


B-14 

"Bud the pilot is off the west side of the 
aircraft, he got clear I hope". 


B-14 

"Bud 14 do you read"? 


Bud 

"14 Bud". 


B-14 

"The pilot is on the left side of the 
aircraft about 100 yards". 


Mobile 

"Roger, mobile copy". 

0930 

Bud 

"14 do you copy"? 


B-14 

"Roger, right next to the 'road". 


Bud 

"43, pilot left hand side 100 feet clear 
of aircraft". 


B-14 

"Where's our chopper"? 


Bud 

"He's on "the way". 


Roadrunner 2 

"Bud Roadrunnor 2, where 1 s the chopper"? 


Bud 

"He’s approaching at the present time, about 


OXCART 


hd.Il' way there". 


£ '■ -Q T- •*'•> 
! 'J *< 44 

k — g 
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Mfts n Aa&Z . s ahm .133 da w 9 July *6/;. r>;repsvra 

PILOT 

TBT- RECORDER NOTES 


.hi«htJWL!S£U1 


25X1A 


Dutch 33 taxiing out, Bud, dutch 33. go ahead, 
"Need an imreitrxcted climb and I'll need a 'trim 
L eft brake very weak on this vehicle. 


run. 1 ’ll £ake It, 


Le ft brake very weak on this vehicle, . 

I We got 6750 rpm, §08 EOT, Nozzle 1.0, F/F 3.5400, oil pres 3 '&§ , temp' about 
100 on oil, , ' 


RFK-v:icc I have 6*925, IfiGT looks like about 806, nozzle 1.5, F/F 16100, oil 
.press ure 82 , oi l t emp 75, 9 das h 7 is f ift y eight two Pull the chocks, 
Dutch 33 ready to roll* Reg. - - r 
Peat is still’ loose in this airplane. Hog. 

lEght'W ~~ ~ ' ~ ' ' 

right 786. 


ahdering around a- bit, left one is pretty good* At 1,18 Kh, 812 le. 


Roger, loud & clear. Lets go to channel 6 and check communications. 

T’op-er . you 9 r e loud and cl ear, Bunga low, 33 how do yon read ? Loud & clear , He 

Right oil pressure about 40 and the left is about 48 . Temp on left is about 

10 0 and o n the r i ght its about 7$, __ 

_ _ ... 5 c 1 degrees, 780 left, 802 on right, RPM on left is about 7025 and on 
the r ight 7050. 1 got the ball out to t he right about a third and I have 
790 left and 810 right. Cut down a bit on the right. Left nozzle is going 

wi de open. There 1 s the time ~ 12 m inu tes and 45 seconds to 2,2 Mn, 

Left Nozzle is wide open and I*ve got 790 Temp at 2.21 and I’ve got 7290 rpm. 

The righ t se t up Is 7300 ran , 800 EOT a n d about 7.5 on the nozzle. 

OK, 3,8 (2,8) new it looks like the ball has gone back into the center. 

. .7: oikfL X felt th o oi l ca nning up in the front end. A little roughness here a t 
P.52. Kollo dutch 33 ~ do you have me approaching Burley? Roger, thank you. 
,2,67 now and the left oil pressur e is .ab ou t l ( 2 and ri g ht is about 38. T a mp 1 50 
loft, 125 right. I*m cruising here at 2.8 and I have about 28000 lbs of fuel 
left a nd I ’m comi ng up here on Dillon , .33 5 K E AS, 33 is starting a turn arou nd 

Whet does this heading look like? I just lost 


loud & clear, standby. 


. .0 ~t 
rrr r left burner 


have it, yo ince again n ow. . . Bung alow, ho w. d oes m y heading 

got a problem hem- 


lock? Bungalow, this is dutch 33. I got a problem here. I can’t get my left 
.duct., pros.sn.re up and 1 1 m going to contin ue on thi s heading and see what 
develops , Ky heading is 155 you say? Rog., You may relay that XWe lost SLS 

. yavr A. Los t yaw A , ... . • 

Koly mockers!. I had 850 on that left engine, 

-.Hun'T-low. . co rr ect ion, T-Ty lef t en gi ne is no t shut down now. 1 have it run ning. 


.Left oil 


jssure is down to about 38 , right oil pressure down to 


y ... 


Left 


oil temp is around 21 2 an d th e ri g ht is., around 1 75 
1*11 bo quite a v;nys over that if everything continues to go lik 
.r.o?:u . E.ogec_w..B.ogor,. ...Q5.rth 


ivo- xu xs rxgiiu 

gc ahead. N a mative , tb.e l e ft engine is runnin g 


and cverythiisg is OK except for yaw A, 




I’m going to abort going around 


the .course and I do n't k now, lets se e I’ m ■»> le t s sa y 15 minutes, 

- « loud & clear, go ahead. Rog, Rog. Now passing west of Mackeral and quite 

..hi Kh . Left.... ai l„,'p reseure around 38 . t he . rig ht is 3 5 or lower and t he left ox 1 

temp is 212 and the right is 175 or 177. I’m almost over Tonopah « going to 

. sake. r> Gigantic 360 ar oun d the base. This oil t envo is about 212 on the left 

and about 170 on the right, ' 

Roger,. I’m dec el e rating rio w. 1% ove r to the e as t about 75 miles. Large le ft 

turn - probably the reason, I’m now northwest of the airport still decelerati.: 


~~ — Approved For i 
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ENGINEERING RIGHT TEST ?*«&- 


-jOR, 




S BIIAL-. JJ3- 1MTE.-.I? ^,.1^.. 

TJST; RSCOHDES NOTES Cent,, 


.OBSERVER ^522- 




Butsh 33 s<0.ng over fco channel 2.. KogerJ Bad? "SEffiK 33 over BALdy i&ndiiigo 

M egative „ no emergency required » 0K-> 27000 feet I' 1 a frosting ^ ,rcri ^hg agex 

of the windshield back to about midway and iisgRs larger as ox cc®es aft toward 




I n m gfefctetE it full de-fog. !«» siting a shorted out system and number 

i . -• .. uIiai n tiiie !■> ; nKin «s rm F.hJfa ?*np>1 _ *" ™ 


two tank is shorted out when this happens on tn* fuel* 

33 i a on base,, gear is down and locked ., Rog„ ... 

VJhen I trim., "S’ist the right rudder trims j. sub . ,. P ,.the indicator >« •,,«*> tape 
ripped at t his petini ) _ ! , — 
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AfiALY; OF CRASH RECORDER TAPE 

1. The cassette and r of foil record, as received, indicated that 

it had been subjected to :• > va impact damage. 

2. It was unfortunate that the whole recorder could not be returned. The 
pearlite impregnation of the pieces received would tend to indicate that 
even if the recorder case pa rated completely, most of the debris would 
have been retained. Careful sifting could well have provided most of the 
foil pieces containing the record of the end of the flight. 

3. As received however, all the exposed foil at the time of impact was 
missing. The precise amount is not known, but our readout provides a 
pogi^ive record of time from lift off on the last flight up to 63 minute o 
and 15 seconds of flight time. 

4. With regard to the V- flight of s./n 133 the data indicates that the 
airspeed trace was lost -v. a ' '- use oi approximately 400 knts as the ship 
climbed through 25,000 f. • This was approximately 66 minutes before 
impact. The altitude tra>- was lost approximately 18 minutes before im- 
pact with, an indication that altitude was just starting to be reduced 
from the 70,000 foot lc ... . The reaction in altitude is verified by the 
vertical acceleration ir. n vp ; h shows a pushover to less than one "g 
coincident with the reduo ii ,n of altitude. The vertical acceleration trace 
was lost approximately ? minutes before impact with the aircraft at that 
time being in 1 "g" flight. The Heading Trace was obviously not working 
during the entire flight. 


If 


jj? Sb '"‘ia il 


ET 
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OPERATIONS . |b ‘ .V IT NESS GROUP 

Investigation of major accident involving A-12 Aircraft S/N 133 which 
occurred at Det 1, 1129th BAD, Las Vegas, Nevada, on 9 July 1964. 

A. HISTORY OF FLIGHT 

25X1A was scheduled to fly A-12 aircraft #133 on 

9 July 1964. He was fully qualified in all respects for pilot on this 
mission. The mission objective was maximum A/B climb to 2.8 mach and 

;e route to be flown was Copper Bravo 
:r was excellent and had no bearing on the 
vi personal equipment hook-up was per- 
-n accordance with flight handbook and 
iircraft weight was 112,000 pounds as the 
aircraft began its take-off roll. After 7400 feet of roll at 210K the 
aircraft became airborne. Tims was 0820 PDT, An F-101, // 312 piloted by 
Colonel R. J, Holbury and Captain R. J. acussell was being used as chase 
within the capabilities of the Arc; raft. Chase reported #133 clean and 
smooth after take-off. ^Botiwjircraft checked in with Bungalow who advised 
good IFF/SIF contact. performed a max A/B climb to 78,000 and 

2.8 mach. At the northern limit of Copper Bravo route which is near the 

■jo. left and began the south bound leg. 
v-i.-,. 2!) percent as planned. This action 
... l.'.-iice in the intake duct. The primary 
. ... the engine duct ("popped the shock") at 
il.i.ty augmentation system (SAS) was lost also 


sustained flight at 2.8 mach. 
route (see attached map). 
accident. Aircraft inspection ■ 
formed by qualified ground -. 
organizational procedures. Tee 


})•• yaw system was normal and accomplished 


Canadian border, the pilot tur 
Onion slicers were closed cov.r 
is normally used to reduce f 
shock wave moved forward cm - 
this time. The "A" yaw st.'.f 
and. could not be recovered, 
the same function, no chanr a flight plan was required. The pilot lost 
A/B on the left engine but was able to relight. After relight thrust was 
down on the left side but operation of the by-pass doors, onion slicers 
and spike returned the thrust to normal. Movement of the spike is used 
to position the shock wave in the intake duct. The "A" yaw system remained 
out. The pilot accelerated to 2.8 mach and headed for home base with both 
engines performing smoothly. Upon arrival in the local area a total of 
35 minutes had been accomplished at mach 2.8. Landing gear was extended, 
at 30,000 feet and Mr. Park began his descent for landing. The chase 
aircraft joined with A/C #133 while descending in a left turn over the 
station at 28,000 feet. Descent was rapid with little or no power being 
used. The lower portion of the front windscreen fogged up. Downwind 
was 16,000 feet, base leg 12,000 feet. Turn onto final was smooth and 
reasonably steep. After aircraft #133 had been straight on a descending 
final for about one mile, (altitude 500 feet, airspeed approximately 200K) 
the aircraft began a smooth steady roll to the left. The pilot applied 
full right elevon and added power but the aircraft continuedits steady 25X1 A 
roll to the left. At approximately 200 feet altitude ejected. 

The aircraft continued its left roll, struck the gound inverted, exploded 
and burned. The pilot was dragged toward the fire in his parachute after 
landing but managed to spill the chute using the risers. The quick release 
was too difficult with gloves on. Other personal equipment performed as 
designed. The mobile control officer was first on the scene to aid the 
pilot. He was followed closely by two noncommissioned officers riding 
toward the base on the road paralleling the flight path of the aircraft. 

All helped the pilot out of his pressure suit and aided in his immediate 
removal to the dispensary for medical check up. 
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13. INVESTIGATION AND ALA Ui:>T. 


1. There were four ' areas of suspect that were explored by the 

Operations Group in uttc. : r. t.; determine the cause of this accident. 

a. Numerous witness us stated they saw an explosion near the left 
engine and pieces coming fro.i the aircraft before the aircraft crashed. 

(Geo witnesses statements Ik report). Engine failure and/or an explosion 
on the left side could have caused the conditions that existed 

prior to the crash so these ;i timeses were interviewed carefully. None had 
over seen a pilot eject uring the rocket <■ jection seat. Questioning revealed 
the fact that all saw the ■ : r after the a ircraft began its roll to the left. 
Ct was at this time the pilot ; bed so it must be assumed they were 
observing operation of tin t seat. 1o substantiate this, investigation 

of engines confirmed the Lin, all fire was post impact fire and that 

:io explosion in or around t nes occurred in flight. 

b. A second pos- - i.-.t.-. that the pilot had too steep an 

.rproach and actually st- uror ft i.n attempting to reduce the sink 

to. This theory had t :vi» .< I : >r several reasons. first the pilots 

testimony indicated roc L.Ls airspeed as around 200Kts at the 

..ime the aircraft began dormul approach speed is approximately 

T75Xts minimum over the . . touendown about 145Kts. Gecondly the 

■ base pilot, who was wit. it of the accident aircraft on the final 

.approach, reported his a:l . • or: excess of 200 Kts. Third, the flight 

characteristics of the F- .. b approach creeds are inferior to those of 
the A -12 and, if any diff ' -xj had been c \, countered for this reason, the 
F-101 would have also hac trouble. 


c. A third susp; • vac th rudder trim system. On base leg 

the pilot made a taped r :: I trim, just the right rudder trims, 

as the indicator The tape ripped at this point so nothing 

further was recorded. Ca -ei'ul investigation indicated both trim actuators 
were similarly positioned as the time of impact and the trouble vias there- 
fore in the indicator only, .fn addition the pilot later stated he had no 
yaw problems whatsoever on the final approach. 

cl. The fourth pw.ci; i Uy , end the one which this Board feels is 
the primary cause of this accident, is that the right outboard eleven servo 
was binding which inturn ca« :.A li« right outboard elevon to be positioned 
in the full down position. Taking the evidence available after the crash, 
the pilots statement and van: our witness reports the following sequence of 
events can be established. 


(1) The pilot mace a right turn on to final approach for 
landing after a relative!;/ rapid spiral descent from a flight condition of 
Mach 2.8 and 78,000 ft. Turing the descent at approximately .9 Mach and 300 
SEAS the gear was extended for the purpose of increasing rate of descent. 
4000 pounds of fuel was tm w' -red to tank No. 1. While in the landing 
pattern the speed was ble*. o;Y to the 200 KEAS existing in the final 
approach leg in excess of one mile from the end of the runway. Rate of 
descent during final was reported to be higher than usual. Low throttle 


9 
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8X511 SEua 

settings were reported usea curing final approach. A slight roll off to 
the right was corrected by the pilot with a left roll input. The air- 
craft then started to roll left. The pilot started applying a slow right 
aileron input to correct the left roll. At least in the initial statement 
the pilot felt that he had checked or slowed the roll at first. At no 
time did the pilot note deviations from 1 g flight. Due to the roll 
condition the pilot considered a go around, and started applying throttle. 
Almost simultaneously with throttle movement he hit the aileron stick 
travel limit. With no control in roll he ejected at approximately 200 
feet altitude from the steeply banked aircraft. The aircraft continued to 
roll and is estimated to have impacted at an attitude of approximately 
216 degrees of left bank with the right wing tip making first contact. 
Evidence obtained from the wreck tends to indicate the following conditions 
existed on impact. The airspeed was 214 KEAS, The outboard right elevon 
was positioned at approximately 20 degrees trailing edge down. The aircraft 
controls were trimmed to approximately zero in roll and yaw and 2.4 degrees 
trailing edge up on the inboard elevons in pitch. A review of the scene 
indicated that the nose of the aircraft hit slightly after the wing tip 
implying that the aircraft was at a slight nose up attitude. Reviewing the 
events and evidence presented above with the assumption that the right out- 

in a open condition the following conclusions 
no pilot to correct for a right roll-off or 
damper input, would be sufficient to crack 
whereupon it could jam, resulting in driving 
i-vs hartley er position in which it was found, 
t nt that the valve did not jam full open 
■xrfuce moving at 30 degrees per second the 


board elevon valve had jammed 
can be drawn. The action of 
possibly a small pitch or r'.a. 
the valve to an open position 
the right outboard elevon to 
It is apparent from pilot com 
since in that event, with ■ '. 
pilot w r ould have lost roll 
condition in .85 seconds, 
applied corrective action 
have been quite severe. The 
and. the slow input of correct: 
the. surface was drifting h r . 
capability to apply correcciv 
tittle more than a small bi ok 
corrective aileron is applied 
has reached a point of 3.3 d>r 
of 8.7 degrees from the tri 
elevon available are reach: d 
ime left roll could have b non 
h; the pilot. Once roll <?■'" 
approximately 27 degrees r 
is reached, which seems tc :: 
after the pilot ejects the 
i ■ . ; a craft is out of con . ■ 
f.r so to approximately i : 
j.d L.ch.ing moment would be a: • 
i r.v.-rted aircraft would exr l 
fiat to slightly nose high 
explain the buildup in spe d. 

i: 

3 llAwle 


roi i.n .29 seconds and had a hard over 
■, contrary to his statement that he 
iy. xn addition the pitch transient would 
ack o: common: on a severe pitch transient 
."Heron es ;allishes the fact that initially 
v*sr slow enou ’h to be well within the pilots -■ 
action. To maintain 1 g flight requires 
pressure on t le stick during the time that 
however, wh m the right outboard elevon 
r r:' trailing edge down on a total movement 
i ft Ion, the mechanical stops on differential 
v r roll control is lost. Prior to this point 
i or checked as initially indicated 
lost the roll rate will build up to 
as i-i hardover outboard elevon position 

■•■cent .-,iti! pilot and witness reports. -- 

hi roi ■■ rn to the neutral position. Thus 
oth roll and pitch. The roll rate would 
rxr second and a large nose down 
, va. nose down moment applied to the 
•••»•;/ tne aircraft impacted in an almost 
c. The descent of the aircraft would 
214 KEAS at impact. 


i r, 

fO .*3 


a 
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C . GUMMAiff AMD ANALYSIS 01»‘ STATEMENTS 


Many aspects of the testimony even by on the^cpot witnesses proved to 
be inaccurate and incorrect, This was caused the activation of the 
rocket seat shortly after the, aircraft began, /to roll to the left. From 
the beginning of the roll to aircraft ground impact was probably not in 
excess of 3 to 4 seconds, hiring this time witnesses were exposed to 
aircraft roll, canopy separation involving 3 or 4 pieces, rocket seat 
ejection, the pilot’s parachute opening and the crash and explosion of 
the aircraft. Inconsistencies existed xn direction of aircraft roll, 
explosion near left engine before aircraft impact, parachute opening and 
attitude of the aircraft at the time of impact. Fortunately all of these 
things could be determined accurately by structures personnel. 


D. FINDINGS 

1. The pilot was on an authorized flight. 

2. The pilot was qualified, current and proficient in the A-12 
aircraft. 

3. Neither AFC5 facil if. s nor weather were considered to be a factor 
in the accident, 

4. The pilot was adequately briefed. 

5. Difficulties encountered with the left inlet system and/or engine 
during flight had no bearing on the accident. 

6. Limiter handle hao been pulled giving the pilot full 50°/ sec . 
elevon roll capability. • • .,ws 30 °/ sec. capability with limiter engaged). 

7. Final approach was steep but not to an excessive degree. 

8. Airspeed on final approach was approximately 200 KIAS + 10 KIAS, 

9. Airspeed at time the aircraft began to roll was sufficient to reach 
the runway, accomplish a no.- •■.I i.'lare and landing without the use of 
additional power. 

10. The pilots actions had no bearing on the accident. 

11. No film coverage of the ■" ' eluent was available. 


4. RECOMMENDATIONS 


That all landings and take-offs be filmed with film processing being 
accomplished only if a requirement exists. 
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STRUCTURAL. FKg AND EXPLOSION GROUP 

INVESTIGATION OF MAJOR ACCIDENT INVOLVING A-12 AIRCRAFT S/N 133 
WHICH OCCURRED AT DET. 1, 1129 TH SAS, LAS VEGAS, NEVADA, ON 9 JULY 1964 

A. Aircraft Impact ; 

/ 

From observation of the impact marks on the ground and examination of 
the wreckage, the aircraft contacted the earth in an inverted position with 
the right hand wing tip and the top of the right hand rudder hitting the 
earth first. See Figure 1, Tab Y. Upon impact, the aircraft disintegrated 
with resultant explosion and fire. The scatter pattern along the flight 
path from the point of impact is shown in Plot Plan (Figure 2, Tab Y). 

Figure 3, Tab Y shows the Plot Plan of airframe structure components. 

B. Investigation and Analysis : 

1* The aft end of the fuselage housing the control system mixer had 
discoloration as a result of being in a fire. Examination of this piece of 
wreckage revealed that the heating occurred after impact. Also other parts 
were examined that had fire and heat indications. These also were deter- 
mined to be post impact. An example of these parts were the bracket sup- 
ports in the vicinity of the oxygen bottles. These brackets were severely- 
distorted and heat discolored as were the engine control cables running in 
pulleys in the brackets. These cables were broken in each individual strand 
at right angles to the surface. There were no necking or 45° shear plane 
failures. Also the wires were stiff and had no ductibility. Examination 
revealed that heating caused the change in physical characteristics. The 
analysis of the brackets showed that they were torn and deformed prior to 
the fire impingement. Since several witnesses said they observed fire in 
flight on the right hand engine. Particular emphasis was expended to ex- . 
amine the engine. There were just several local areas that had been sub- 
jected to. heat and/or fire. Each of these fire areas were determined to 
have been post impact. Other burned structural parts found in the impact 
area were examined to determine whether or not the burning took place 
prior to impact. All burning was indicative of post impact fire. The 
burned area was wide spread as shown in Figure 2, Tab Y. 

2, A small piece of titanium sheet spot welded to a titanium Z string- 
er was found approximately two miles back along the flight from the point 
of impact. The piece measured approximately nine by twelve inches. On the 
stringer was printed the part number AF 364-27 . This part is called out in 
DWG AF 364 sheet #4, (Fillet installations. Tail cone). The parts of Air- 
craft 133 in this vicinity were examined and the particular part that was 
found could not have come from 133 since all parts of both right and left 
fillet panels are accounted for with no missing parts. Hence the part 
found could have come from an earlier aircraft early in the program that 
was known to have shed parts, 

3. All three landing gears were downstream from the impact point. 

This indicates that the aircraft was inverted and also that the gears 
were extended. 
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4. All extremities of the aircraft were accounted for in the impact 
area as well as all doors and hatches. 


C. Findings : 

1# There was no fire or explosion in flight. 

2. The aircraft was structurally airworthy prior to impact. 

D. Recommendations : 


None 


25X1A 


Directorate of Aerospace Sa 


25X1 A 



Structure Design 

Lockheed Aircraft Corporation 



Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 






PLANT 








Approved For Release 


r it* 

'% i 3 


CfiA-l 


Q ';u T 

1 BO05^OROOO1 00040001 -1 


POWER PLANT. FUEL AND OIL SYSTEMS 

INVESTIGATION OF MAJOR ACCIDENT INVOLVING A-12 AIRCRAFT S/N 133 
WHICH OCCURRED AT DET 1, U2STH SAS LAS VEGAS, NEVADA ON 9 JULY 1964 

A. Power Plant 

1. Description: 

a. The YJT11D-20A (YJ-58) is rated for continuous operation 
at maximum thrust at high mach number and high altitude. Several 
unique features make this possible: 

(1) Utilization of a bleed b /pass cycle for high mach 
number operation. 

(2) Schedulin'- of rotor speed to control engine airflow 
for improved inlet-engine a _chin 

(3) Unlimited * ore;, in g time at mil and max thrust. 

b. The bleed by rat:. system provides improved compressor 

turbine matching at high mr.- number by allowing 4th stage com- 
pressor air to bypass tl • - r yes of the compressor. The by- 
pass air re-enters the e oi the afterburner so that the 

air may be used for incr * ■ . st augmentation. Transition to 

the byp.ass regime is aut •" v sequenced by the main fuel con- 

trol at a compressor inl^c . pi > ature of 100 to 125° G (approxi- 
mately mach 2.0). 

c. Inlet-engine c*- v ' tibility is accomplished by means of 
fuel control scheduling engine rotor s iced by a variable area 
exhaust nozzle. At a given flight condition the engine will main- 
tain constant rotor speed and airflow over a wide range of power 
lever positions from below military rated thrust to maximum thrust. 
As mach number (inlet temperature) is varied, rotor speed varies 

as scheduled by the fuel control even though the power lever re- 
mains fixed. 

d. The engine has a single rotor, nine stage, nominal 8:1 
pressure ratio compressor. The combustion section is of conven- 
tional can-annular configuration. Variable area fuel nozzles are 
used, six to each burner can, 48 per engine. 

e. The two stage turbine has air-cooled first stage blades 
and vanes. Exhaust gas temperature instrumentation is provided for 
monitoring turbine temperature. 

f. The engine has three main bearings : Nbr. 1 at the 
front of the compressor, Nbr, 2 (tnrust bearing) at the rear of the 
compressor, and Nbr. 3 at tne rear of the turbine. 


yA&sfku 
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g. The engine 1 ■ system is conventional, cooling 

in accomplished completes •• i ■ fuel How to the main fuel noz- 
zles. 


h. The engine ir ;■ ■-■pid with a chemical ignition system 
using pyrophoric triethy tbotm-.e (TE3) to ignite the low vapor 
pressure fuel. The system I.- automatic and is completely self con- 
tained in a fuel-cooled engine mounted un.t. The one unit serves 
both the engine and the afterburner. 

i. Afterburner thrust modulation is obtained by varying 
the power lever position in the A/B range. The main fuel control 
varies the exhaust nozzle area to maintain the scheduled rotor 
speed. Exhaust nozzle actuation as T^ell as the compressor bypass 
system and start bleed system is hydraulic, employing engine fuel 
as the hydraulic fluid. 

j. Both the start bleeds and the compressor bypass bleeds 

are open at engine start. During low power operation the start 
bleeds are scheduled to close as a function of engine rotor speed, 
and controlled by the pressure-, rise across the main fuel pump. The 
compressor bypass bleeds arc- scheduled (at low power) by the main 
fuel control as a function of engine speed biased by engine inlet 
temperature. At aircraft ■ roaco power settings the start bleeds 
may be either open or c3 Li y s bleeds are normally open. 

lc. Engine acces c ...pt che afterburner turbopump 

and afterburner control are . ount_d on. and driven by the engine 
main gearbox. The after burn or pump is driven by compressor bleed 
air. Airframe accessories are located on a remote gearbox driven 
from the engine power take-off pad. 

1. The installed engines had the following sea level sta- 
tic standard day average thrust rating: 

Maximum Afterbu rn ing - 31,500 lbs. 

This rating is not time limited. 

2. Investigation: 

a. Aircraft 133/939 was equipped with the following engines: 


ENGINES: 

POSITION TYPE SERIAL NO. 

1. (LH) YJT11D-20A P648222 

2 . (RH) YJT11D-20A P6 48234 
b. History of Engines: 


TOTAL 

FLIGHT TIME 


FLIGHT TIME 
SINCE OVERHAUL 


25:17 N/A 

19:40 07:30 


(1) Engine P648222 
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(a) The subject engine was manufactured by Pratt & 
Whitney Aircraft during the month of June, 1963. 


(b) The engine was installed in the Nbr. 1 position 
of Article 133/939 on 26 June 1964. 

(c) Last flight - 9 July 1964: 

Total Time 80:23 

Total Flight Time 27:17 

Total Ground Time 55:06 

Military Power & Above 24:32 

Afterburner Time 16:57 

Above Mach 2 06:57 

Above Mach 3 00:00 

Engine P-64 82 22 Installation Summary 

' ACCUMULATED 

ARTICLE NBR. FLIGHT 

HUMBER POSITION FLTS. INSTA LLED REMOVED TIME SQUAWKS 


122/925 

RH 

1 

15/7/63 

20/7/63 

00:41 

None 

121/924 

RH 

1 

08/8/63 

14/8/63 

00:49 

A/B Liner Failure 

121/924 

LH 

1 

08/9/63 

13/9/63 

00:39 

Bent Enc Rod 

129/932 

LH 

21 

26/9/63 

19/12/63 

18:12 

None 

1003/936 

LH 

1 

04/4/64 

15/5/64 

01:31 

None 

129/932 

LH , 

1 

17/6/64 

24/6/64 

00:56 

Honeycomb Failure 

133/939 

LH 

3 

26/6/64 

- 

02:29 

None 


(2) 

Engine P648234 






(a) 

The subject 

engine was 

manufactured during 


the month of August 1963 by Pratt & Whitney Aircraft. 

(b) The engine was installed in the Nbr. 2 posi- 
tion of Article 133/939 on 13 June 1964. 


3 
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(c) Last flight - 9 July 1964: TIME SINCE 

TOTAL TIME OVERHAUL 

Total Time 40:47 18:04 

Flight Time 19:40 07:30 

Ground Time 21:07 10:34 

Military Power & Above 17:02 07:37 

Afterburner 12:45 06:02 

Above Mach 2 04:51 02:26 

Above Mach 3 00:00 00:00 

Engine P—6482 3 4 Installation Summary 


ARTICLE 

NUMBER 

POSITION 

NBR 

FLTS 

INSTALLED 

REMOVED 

ACCUMULATED 

FLIGHT 

TIME SQUAWKS 

125/928 

RH 

9 

C 9/9 63 

14/10/63 

09:23 

A/B Liner Failure 

125/928 

RH 

3 

15/10/63 

24/10/63' 

02:47 

Tower Shaft Gear Failure 

133/939 

RH 

2 

27/5/64 

6/6/64 

01:58 

None 

133/939 

RH 

7 

13/6/64 

— 

05:32 

None 


3. Description of Damage: (accessories and components are 
covered in item 4) 

(a) L/H engine P-648222 - This engine was extensively broken 
up. The majority of the engine was recovered in the following seg- 
ments: 

(1) A/B birdcage and nozzle assembly. (Photo #4770) 

(2) Turbine exhaust case, A/B diffuser duct, part of 
nbr, 3 hub, and A/B nozzle actuators. (Photo #4767) 

(3) Turbine assy, with turbine nozzle case, all vanes, 
and blades, part of nbr. 3 hub, both discs and part of the turbine 
shaft. (Photos #4748 and 4763) 

(4) Turbine shaft (twisted and broken). (Photo #4751) 

(5) Nbr. 2 hub with 8th and 9th compressor discs. 

(Photo #4744) 

(6) Major portions of 1st, 2nd, 3rd, 4th, 5th, 6th, 
and 7th compressor discs. (Photo #4794) 


gypAQT 
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(7) Parts of ' ; mb ana bearing. (Photos #4735 

and 4736) 

(8) Compressor v a and case assemblies were found 
completely broken up. Rcc. -.?a!.-le portions of the case assemblies 
were recovered but relative ? ew compressor vanes and blades were 
found. 


(b) R/H engine P-648234 - This engine was even more ex- 
tensively broken up than the left hand engine. As shown below the 
compressor parts were Caspar an le to those of the left engine but 
the turbine and A/B sections were much more extensively damaged. 
Important items found include: 

(1) A/B nozzle actuators. (Photo #4795) 

(2) Turbine dl ■::,s and nbr. 3 hub. (only blade roots 
remained), (Photo #4780) 


(3) Turbine ( ; wroximately 40% of total). 

(Photos #4768 and 4769) 



(4) 

Turbine shaf 

i mu nbr. 2 bearing 

assembly, (Photo 

#4755) 

(5) 

Major pa. r 

rs . 1st, 2nd, 3rd, 

4th, 5th, 7th, 

8 th , and 

9th compressor otsa. 

. (Photo #4794) 



(6) Fractions o, the rim of 6th compressor disc. 

(7) Parts of nbr. 1 hub and bearing. (Photos #4735 

and 4736) 

(8) Compressor vane and case assemblies were found com- 
pletely broken up. Recognizable portions of the case assemblies 
were found. The recognizable portions of the case assemblies could 
not be identified sufficiently to establish from which engine they 
came • 


(c) Identification of major parts including components es- 
tablished that the L/H engine broke up along a divergent path to the 
east of the crash track. The R/H engine broke up along a path only 
slightly divergent west of the crash track. Compressor parts were 
found in the initial impact area. Progressing north in the general 
directions of all wreckage the engine parts were found in generally 
predictable order: compressor discs, burner cans, fuel system com- 
ponents, A/B section parts. Turbine section parts, A/B fuel controls 
and some of the compressor discs over-travelled the general wreckage 
and were found up to 2,400 feet from the point of impact. Ground 
impressions indicated these disc and turbine assemblies travelled 
these distances as a result of their high rotational energy at the 
time of the separation from the complete engine assembly. (Photos 
# 4683, 4520, and 4522) 


yfe * f . w. 
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(1) The 3 main bearings of both engines were inspected 
and found in good condition except for impact damage. The engine 
oil filters were satisfactory. Those main bearing seals recovered 
were damaged only by impact. 

(2) Detailed inspection of the engine parts revealed 
no abnormalities prior to impact. There was no evidence of fire 
prior to impact or after impact on any parts except the few located 
in the area of the ground fire. All fuel and hydraulic filters 
were normal. 

4. Engine Accessories and Components. All of the major compo- 
nents of both engines were recovered. Investigative teardown was 
performed on all components pertinent to the investigation. 

(a) Main Fuel Control - The engine is equipped with a JFC-47 
fuel control which meters main engine fuel flow, controls the bleed 
bypass valves and establishes engine rotorspeed by exhaust nozzle 
area modulation. Control inpats are power lever position, inlet 
air temperature, and pressure., engine burner pressure and engine 
speed. Bypass bleed posit’. Is controlled as a function of engine 
speed biased by inlet air temperature. Both main fuel controls were 
recovered although some pro a- oer cnees were broken off of each. Both 
units were partially torn down for investigation. 

(b) L/H Engine S/M 2 21. : ' in Fuel Control S/N 33258 

(1) Both main and servo filters were free (minor amount 

of dirt) . 

(2) Power lever at idle (A/B control from this engine 
at max A/B PLA). 

(3) TT2 servo was in full cold position. TT2 bulb 
capillary tube xjas severed. The control must have had servo pressure 
to drive TT2 servo cold when the capillary tube was severed or im- 
pact drove it to the cold direction. The TT2 servo was free (can 

be pushed normally), and is not spring loaded. 

(4) The intergrating piston was in A/B nozzle open 
position and damaged. This is the normal position for this piston 
on loss of fuel pressure. The transducer valve (Exhaust Nozzle Area) 
was free and in the nozzle open position (normal position for loss 

of fuel pressure) . (Note - Any references to loss of fuel pressure 
refer to after impact.) 

(5) The metering valve was free and at min fldw position, 
the normal position for loss in fuel pressure due to being spring 
loaded. The metering valve feedback spring was connected and at 

min flow position. 

(6) The speed drive was OK and all pilot valves free 

and turning. 


C s f m e r 

6 ^ Eft £ l 

Approved For Release 2001/08/29 : CIA-RDP71B00590R0001 00040001-1 


aw 

Auttil 



Approved For Release 2001/0^29'|lf A-R|DP7^|(|^|pSp001 00040001 -1 

(7) The speed servo was at 5,300 engine RPM position. 
This servo is vertical when engine horizontal. On loss of fuel pres- 
sure this servo would start to go in decrease speed direction until 
pressure was too low to move it. 

(8) Pressure Regulating Valve (PRV) sensor pilot valve 
and PRV were both free. 

(9) Compressor j>leed Actuator (CBA) servo free and 
loaded against cam (normal due to spring load) in bleeds open posi- 
tion which would be normal for TT2 servo to be at full cold position 
(failsafe). CM power piston was separated from control. The 
shaft to C.B. pilot valve was wrapped around housing in bleeds open 
position. The CBA power piston was at full travel in the bleeds open 
position, (direction of shaft wrap). 

(c) R/H engine (Control data plate missing, engine records, 
indicate S/N 26648) ’ 

(1) Both main and servo filters free (minor amount 

of dirt) . 

(2) The power lever was at idle when examined Monday 
noon, 7/13 and is known to have been moved since. Movement if any 
between crash and noon of 7 /13 is unknown. (A/B control PLA at 
shut off or few degrees below shut off). Stop area damaged and 
missing indicating position affected by impact. 

(3) The TT2 servo was in approximately 70 to 85° F 
position and could be moved freely. 

(4) The integrating piston was in nozzle modulating po- 
sition and jammed due to housing damage. The transducer valve 

was free and in modulating position. 

(5) The main metering valve was in full open position 
and metering valve feedback spring in full open position. The 
metering valve multiplying lever pilot flexures (pivot retention) 
sheared probably from impact. In this condition it cannot be 
predicted where the metering valve would go. There was extensive 
housing damage in metering valve area which probably jamned the 
metering valve. When metering valve and sleeve were removed from 
the housing, it was free in bore and feedback spring would move the 
valve to min flow position. 

(6) The speed drive was OK and all pilot valves free 

and turning. 

(7) The speed servo was at approximately 6,800 RPM 
position. Speed servo was free in its bore. 

(8) PRV sensor pilot valve was free. PRV missing. 


axem ^ 
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(9) CBA servo was free and loaded against cam (normal 
due to spring load) in the bleeds closed position. This is normal 
for TT2 servo position. CBA power piston was separated from the 
control and was in full bleed closed position and moves freely. 

(d) Main Fuel Pump - The main fuel pump (MFP) is a two stage 
pump consisting of a single centrifugal boast stage and a dual ele- 
ment gear stage. Maximum discharge pressure is approximately 900 
psia. 


(1) The left hand engine was equipped with MFP S/N 2005; 
the right hand engine was equipped with S/N 2016. Both were re- 
covered largely intact. The pump filters were inspected and found 
to be in normal condition. Axial end play of both pumps was found 
to be in limits. Both units were free to turn and showed no signs 
of pump distress. 

(e) Afterburner Fuel Pump - An air turbine driven single 
stage centrifugal pump is used. Pump discharge pressure is con- 
trolled by the A/B fuel control which regulates the flow of com- 
pressor bleed air to the pump drive turbine. 

(1) The L/H engine was equipped with S/N 70960; the 
R/H engine had S/N 67935. Both units were recovered. No teardown 
was done since the engine:, .-ere operating non A/B at the time of the 
crash. 


(f) Afterburner nei Control - The JFCt 51 A/B fuel control 
meters fuel flow to the afterburner and schedules compressor bleed 
air to the A/B fuel pump. Fuel flow is scheduled as a function of 
power lever angle, engine burner pressure and inlet air temp. The 
control, incorporates a resei mechanism which reschedules fuel flow 
as a function of compressor bypass bleed position. 

(1) The left hand engine was equipped with S/N 33279, 
the R/H engine with S/N 33274. Both were recovered essentially 
intact. Since the engines were operating non A/B at the time of 
the crash, tear down was not performed except to determine the 
power lever angle (PLA) at impact. The power lever of S/N 33279 
was at the max A/B position; on S/N 33274 the PLA was at or below 
shutoff. Neither reading is considered indicative of PLA at the 
time of impact. 

(g) Hydraulic Pump - A variable delivery engine-mounted high- 
temperature pump provides up to 3,000 psig for actuation of start 
and bypass bleed systems and the exhaust nozzle. 

(1) The L/H engine was equipped with S/N JX 232588, 
the R/H with S/N JX 231414. Both units were recovered largely intact 
they were not torn down because inspection of fuel system filters / 
including the hydraulic filters (2 separate units per engine) showed 
no abnormalities. 
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(h) Exhaust Nozzle Control - This is an aft mounted com- 
ponent of the main fuel control engine speed sense system. It 
also functions as the servo control system for the A/B nozzle 
actuators. The left hand engine was equipped with S/N 33136; and 
R/H engine with S/N 33305. Both units were recovered. All inter- 
nal parts were found free and in working condition. In both units 
the main pilot valve was ported to the nozzle open position. This 
is the normal spring loaded position with no fuel pressure, and 
therefore not indicative of its position prior to impact. 

(i) Chemical Ignition System Unit - This is a combined 
tank and control unit (engine mounted) which introduces a mea- 
sured quantity of triethylborane (TEE) into either the main burner 
or the afterburner in response to initiation of pressure (flow) 

in fuel manifold. This is accomplished automatically by power 
lever movement and sequential pressurization of either fuel mani- 
fold. Reducing fuel pressure to zero in either manifold (by 
power lever action) recycles the change cylinder for firing. Fully 
serviced the CIS tank holds 600 cc of TEB under a nitrogen pressure 
of 650 Psi. A pilot controlled emergency dump system actuated by 
hydraulic pressure will empty this system into the engine tailpipe 
in a few seconds. 

(!) The left hand engine was equipped with S/N 33394; 
the R/H with W/N 33109. Both units were recovered in battered 
condition. To preclude possible injury to personnel from any re- 
maining TEB the units received special handling and were opened by 
gunfire to allow any remaining TEB to burn. It was found that the 
TEB and nitrogen had escaped from S/N 33394 at the time of impact. 

In S/N 33109 the nitrogen had escaped at impact but the TEB remained 
The unit burned for over one half hour after piercing by gunfire. 

(2) Since neither airstart nor A/B light was a factor 
in the crash, no attempt was made to investigate these units. 

(j) Start Bleed Pilot Valve - This valve ports fuel to the 
start bleed actuators on the basis of main fuel pump pressure rise. 
Both units were recovered and torn dorm and both were found in 

the bleeds open position. 

(1) S/N YA 118 (R/H engine) was found in working order 
and in the normal spring loiided position when no fuel pressure 
exists. 

(2) S/N 8223 (L/II engine) was found jammed by impact 
damage which presumably occurred after loss of fuel pressure. 

(k) Compressor Bleed Pilot Valve - Ports hi pressure fuel 
to the by-pass bleed actuators in response to input from the main 
fuel control. This unit mounts on the main fuel control. 
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(1) Neither unit was recovered. Indications of CBPV 
position at impact were obtained from the main fuel control CBA 
servo (see page 6) and the compressor bleed actuator (para 1 below) 


(1) Compressor Bleed Actuators - Four of these units are 
used to actuate the bypass bleed; three are used to actuate the 
start bleeds. Total travel of these two position actuators is 
approximately two inches. 

(1) L/H Engine S/N 222. Engine records indicate the 
four (4) by— pass bleed actuator S/N's as 8222—1, “2, —3, and —4. 
These actuators extend to close the internal bleed doors. They 
are normally full open or closed. 


8222-1 Not recovered 

8222-2 Approximately 0.540" from full extension. Shaft bent 
approximately 120° approximately 3/4" from gland nut. 

8222-3 Within 0.003 of full extension. Shaft bent approxi- 
mately 25° at gland nut. 

8222—4 Approximately .760 - .776 from full extension shaft 

bent approximately 10° at gland nut. Housing severely 
dented just below piston on shaft side of piston. 

The 8222-3 actuator had part of the CBA reset cable attached in- 
dicating it was installed at the 2 O’clock position. Installed 
position of the others is unknown. 

Engine records indicate the 3 start bleed actuator S/N's as 8222-5 
-6, and -7. These actuators retract to close the external bleed 
doors. 


8222-5 

Within .002 of hi 

11 retraction 

-6 

Not recovered 


-7 

Not recovered 



(2) R/H Engine. 

Engine records indicate the four (4) 


by— pass bleed actuator S/N's as 8234—1, —3, —4, and —5. These 
actuators extend to close tne internal bleid doors. 


8234-1 Cover gone. Housing sheared at cover flange. Piston 
sticking out c£ housing (sheared end) approximately 
0.3" beyond full retraction. 

—3 Approximately ' - om full extended shaft bent 

approximately J : -.lend nut. 

vumeti to be -5 since part of CBA 
indicates this as 2 O'clock by- 
a .007 of full extension. 

^ Q • •* f- 'a At B 
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Shaft bent less than 5° at gland nut. 

Engine records indicate the 3 start bleed actuator S/N's as 8234-2, 
-7, and 60028. These actuators retract to close the external bleed 
doors . 

8234-2 Within .003 of full retraction 

-7 Not recovered 

60028 Within .025 of full retraction 

(m) A/B Nozzle Actuators - All (four per engine) were re- 
covered and torn down to obtain indications of exhaust nozzle posi- 
tions at impact. 

(1) Of the left band engine actuators, 3 were at an 
extension of 8-15/32' inches while the fourth was 8-5/16 inches. 

This is remarkable close agreement and corresponds to a nearly 
full closed nozzle. 

(2) The R/H engine actuators were at extensions of 
3.344, 3.563, 4.360, and 4.719 inches respectively. The average 
of these values corresponds to an intermediate nozzle position. 

It is probable that these actuators reached their final positions 
from inertial loads at impact. 

5. Analysis: The pilot stated that the engines were set at 
low power as he decelerated on final approach. He also stated 
that he could make the ran way with the power on at the onset of 
the aircraft roll. He had a definite recollection of the right 
engine start bleed light being illuminated which is a normal 
indication of low (but proper) RPM and thrust. 

(a) Data from comparable approach condition of Article 
122, flight #66 (7/8/64) the following power settings were taken 
from the flight records: 


Time: 

1:20: 

34 



Alt. 

4,500 

feet 



MN 

.34 




KEAS 

201 

L 

R 


PLA 


19 

32 

Deg. 

Total Fuel Flow 


3,600 

5,500 

PPH 

EGT 


325 

367 

Deg. C 

RPM 


4,750 

5,810 


ENPI 


76 

85 

% full open 
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b. For this condition the left engine start bleed light 
v/ould probably be M 0N ,f while the right hand engine start bleed 
light would be "OFF 11 . Acceptable limits for this function are 
4,500 to 5,100 RPM. 

c. The pilot further stated that when the roll started he 
began to add power slowly with the intention of going around. He 
definitely felt power increase w^en he asked for it but he did 
not know how much he asked for nor how much he got because the 
control stick hit the stoo and he ejected at this time. 

d. In answer to a direct questior whether an engine out 
could have caused the roll the pilot stated that he did not think 
so because there was no yaw v : -ich is always present with the engine 
out condition. 

e. Both cockpit EC:' a x. were recovered from the wreckage. 

HCrr readings of 668 deg. v 05- dec. C. were obtained from the 

two instruments. (Photo n r.i n; these EGT values, the 

pilot and witness report ! ; ude ar.d airspeed, and record 

air temperatures at the s. • .act, performance engineers at 

: 'RDC calculated the folic :v. -i ne parameters at the time of 
impact: 


Engine Position 

RH 

LR 

EGT 

668 

705 

% Mil Thrust 

76 

82 

Thrust 

11,525 

12,480 lbs 

PLA 

53 

55 deg 

RPM 

6,855 

6 , 855 

Nozzle Area 

6.28 

5.96 

Engine Fuel Flow 

14,035 

14,990 PPH 


Note that PLA f s given here arc degrees at the engine fuel control. 
The aircraft system provides a 2 to 1 ratio so cockpit power lever 
angles are half those given. 


f. The values above show that both engines had accelerated 
to military scheduled RPM and approximately 80% military thrust at 
the time of impact. No RPM or fuel flow values were obtainable 
from the cockpit instruments. One cockpit ENPI yielded a reading 
of full open but this is not consistent with any other information 
obtained. One ENPI transducer was jammed at approximately 20% 
from nozzle closed to open position. The other transducer was 
not located. This valve is very close to calculated nozzle posi- 
tion (based on EGT) . 
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g. The nozzle position obtained from the left engine A/B 
actuators agrees very closely with the value calculated from EGT 
and further substantiates the acceleration of the engines. 

h. The spread of engine wreckage far beyond the aircraft 
wreckage also indicates high rotational speed at impact. Among 
the parts found further from the point of impact were both turbines 
and some of the aft compressor discs. 

i. Tabulation of the engine start and by-pass bleed ac- 
tuator positions also generally confirms the fact that the engine 
bleeds were closed at the time of impact, indicating the engine 
RPM had increased as demanded by the pilot. The compressor bleed 
actuator linkage (in main fuel control) of the RH engine also con- 
firms the bleeds closed (high RPM) setting. 

j. The remarkable similarity of damage to the two com- 
pressors indicates comparable rotational speeds of the two engines. 
The difference in damage to the turbine and A/B sections of the two 
engines is attributed to one engine totally impacting while the 
other tumbled on otherwise suffered less severe initial impact. 
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B. Engine Air Inlet System 

1. The air inlet system functioned normally throughout the 
flight except for a "popped" shock condition on the left hand inlet 
during a high speed run os reported by the pilot. The shock was 
recaptured and the flight continued. 

2. The landing approach was evidently normal relative to the 
inlet system, with the inlet bypass in the open position. The 
secondary bypass was closed and the spikes were full extended. The 
spike full extended positions were determined by the break-off of 
the actuator full extended piston rods at the forward end of the 
actuator cylinders. The right hand spike actuator cylinder broke 
in two, trapping the piston in the forward broken off section. 
(Photo #4677). The left hand spike actuator remained intact ex- 
cept for the previously mentioned breaking of the piston rod in the 
full extended position. 

3. The left hand inlet partial structure remains indicate that 
the bypass was in the normal open position. (Photo #4664). The 
right hand inlet was so extensively damaged that it is not possible 
to determine that it was open or closed. (Photo #4663). Normally 
the landing gear extension will open the bypass by the landing gear 
actuated switch. Both secondary bypasses were damaged to a point 
that it is not possible to determine if they were actually closed. 
Normally they are manually closed before a landing is attempted in 
order to prevent foreign object damage to the engine when reverse 
air flow occurs due to the lack of ram condition in the inlet on 
the ground. The possibility of these being open would not cause 
any appreciable engine power loss during a landing. 

4. In summing up the inlet system it appears that the system 
was functioning in a proper manner and did not contribute in any 
way to the loss of control of the subject airplane. 
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C. Fuel System Descriptor figure 2-1) 

1. The fuel supply is carried in six internal tanks that are 
integrally sealed and use must of the fuselage volume and a portion 
of the wing volume. All tanks are connected together with a common 
vent system, refueling system and a manifold feed system to the left 
and right hand engines. 

(a) Tank system capacities: 


The measured tank 

capacities are as 

follows: 

TANK NO. 

GALLONS 

POUNDS 

1 

1,110 

7,215 

2 

1,595 

10,367 

3 

1,572 

10,218 

4 

2,130 

13,845 

5 

2,142 

13,923 

6 

1,973 

12.838 

?<y*’VL 

Refueling system: 

10,524 

(See figure 2-2) 

68,406 


All refueling is accomplished through an inflight re- 
fueling receptacle located on the forward top side of the fuselage 
at F.S. 475. Ground refueling is accomplished through this same 
receptacle. To the receptacle aft end and inside the fuselage is 
connected a refueling manifold running through all fuselage tanks. 
This manifold is not required for filling wing tanks as each wing 
opposite fuselage tanks 4, 5 , and 6 are connected by fill and drain 
holes in the fuselage skin where the wing passes through the fuse- 
lage. In each tank a branch line of the fueling manifold is in- 
stalled and a dual shutoff valve which is operated by a dual float 
valve near the top to the tank. When the fuel is at the float level 
this automatically shuts off the shutoff valve, thus preventing 
overfilling the tanks. A ground check is made possible by plug- 
ging in test box AG 128 in the nose wheel well to test each half of 
the dual shut off valve to see that is operating properly before 
flight. Each tank shutoff valve is sized with an orifice so that 
the filling rate is the same for each tank to maintain proper center 
of gravity. 
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(c) Fuel Feed System: (See figure 2-3) 

There are two ruel feed manifolds running through the 
fuselage and out through the main wheel well to the right and left 
hand engines. The left engine is fed by the left hand manifold 
from tanks #*s 1, 2, 3, and 4; and the RH engine by RH manifold 
and tanks ti’s 1, 3, 5, and 6. In the main wheel well the right 
and left manifold are connected with a gate valve so that if 
necessary either engine may be fed by both or either manifold when 
this gate valve is open. 

(1) Fuel usage sequence keeps the C.G. within the de- 
sired limits of travel. An aft C.G. for high speed and a forward 
C.G. for low speed, take-offs and landings. A forward transfer is 
provided from the right manifold, making it possible to transfer 
fuel into tank til from ti’s 3, 4, 5, and 6 before landing, thus 
moving the C.G. forward. 

(2) The normal usage sequence is: 

L.H. ENGINE R, H, ENGINE 

ti 1 and ti 2 til and #6 

ti 2 #6 , 

ti 4 ti5 

ti 3 or ti 1 and ti 3 ti3 or til and #3 

(d) Defueling System: 

(1) A defueling valve is provided in the lower right 
side of the fuselage of tank ti 4 and is connected to the right feed 
system manifold. To defuel tanks ti 2 and ti 4 it is necessary to open 
the crossfeed valve. 

(e) Fuel Dumping System: (see figure 2-3) 

(1) There are two dual electrically operated dump valves 
connected to each of the two fuel feed lines. Aft of the dump valves 
the dump lines are connected in the tail cone by which the fuel is 
dumped overboard. The dump valves are so designed that’- while dumping 
the pressure in the fuel feed lines does not drop below 10 PSI, thus 
maintaining enough pressure to feed out to the engines. 

(f) Fuel Tank Venting System: (See figure 2-4) 

(1) A common vent line runs through all tanks and into 
the tail cone where the vent line branches into two lines. At this 
location are two vent valves, a primary valve which is set to main- 
tain a tank pressure of 1.5 PSIG. and crack open at a pressure 
differential of 3.0 PSIG. with a maximum gaseous flow of 30 lbs. 
per minute. This valve is also capable of a liquid flow of 200 GPM 
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at a pressure of 4 PSIG should fuel be forced into the vent line due 
to overfillihg of tanks during refueling. The secondary vent valve 
relieves at 3-1/2 PSIG should the primary valve fail to operate. 

(2) In each tank at the aft end of the tank connected 
to the vent line is a float shutoff valve to prevent fuel from 
flowing into the vent line. At the front of each tank is a float 
shutoff and relief valve which will relieve at 1.5 PSI so that during 
fueling operation should the tank be overfilled the fuel will be 
allowed to go into the vent and prevent damage to the fuselage tanks. 

(3) Connected to the vent line in tank #1 is a suction 
relief line and valve. This line is open ended to ambient pressure 
and the valve operates automatically on emergency, (such as 0.0 PSI 
tank pressure and no LN2 on board). Thus preventing damage to the 
tanks due to negative pressure. 

(g) Fuel Description: 


(1) The fuel used is designated as PWA523C and has the 
following characteristics at sea level pressure (14.7 PSI.): 


VAPOR PRESSURE 
FLASH POINT 
INITIAL BOIL POINT 
FREEZE POINT 
LUMINOMETER NUMBER 


2.7 PSIG 1300° F 
150 deg. F Minimum 
375 deg. F Minimum 
-40 deg. F Maximum 
100 Minimum 


VISCOSITY AT -30 deg. F 
GRAVITY, DEGREES API 
SPECIFIC GRAVITY 
HEAT OF COMBUSTION 


15 Cs Maximum 
47 to 53 

.767 to .793 60 deg. /60 deg. F. 
18,900 BYU/16 


2. Summary: 

a. Fuel feed system and boost pumps preflight checked out 
and operating properly. LN2 system filled to between 60 and 75 
liters in each dewar. Press to test valve operated on LN2 system, 
system functioned normally. . 

b. Fuel loading condition prior to flight as follows: 


TANK NO. FUEL QUANTITY 

# 1 6,100 lbs 
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it 2 

,>,800 

lbs 

it 3 

10,100 

lbs 

it 4 

12,500 

lbs 

it 5 

12,400 

lbs 

it 6 

11,050 

lbs 

This loading 

gave C.G. of 

about 21.4% 


c. Approximate fuel used during taxi and takeoff follows: 
600 lbs from tank it 1 
300 lbs from tank it 2 
800 lbs from tank it 3 
300 lbs from tank it 6 


d. Aircraft fuel management during flight: 


L.H« ENGINE 
It 1 and it 2 
it 2 
it 4 
it 4 
it 3 

it 1 and it 3 


R.II. ENGINE 
it 1 and it 6 

it 6 
it 6 
it 5 

it 3 and it 5 
# 1 and it 3 


e. Fuel System Condition at Time of Accident: 


On let-down and approach tanks 4, 5 and 6 were empty. 
4,000 lbs were transferred into tank it 1 and about 3000 to 4,000 
lbs remained in tank it 3. Fuel was then feeding from tanks it 1 and 
it 3 to right and left engines. This loading condition on approach 
would put the C.G. approximately at 21.5%. 


f . Pilot Report of Operation of Fuel System: 

Fuel systems operated normally and he did not override 
automatic fuel management sequence. 
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g. Unsymetrical Loading: 

As most of the fuel is carried in the fuselage with a small 
amount in the inboard wings it is impossible to get out of balance in 
a latteral condition and cause a roll of the aircraft in a low fuel 
quantity condition. 


/ 
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D. Pressurization and Inerting System 

1. Fuel Inerting System Description: (See figure 2-5) 

a. The inerting system components are located in the nose 
wheel well. The system is so designed that it has dual reliability. . 
Two separate systems operate such that if bne system fails the com- 
ponents of the other system will take over. 

b. Each system consists of 75 liter liquid nitrogen dewar, 
fill and vent valve, demand regulator, orifice flow indicator, press- 
to-test valve and a panel assembly. 

c. The function of the inerting system is to maintain a 
positive pressure of 1.5 PSIG inside the fuel tank and also to inert 
the fuel tanks; preventing the possibility of a combustible mixture 
in the hot fuel tanks. 

2. Pressurization and Inerting System Operation: ! 

a. The system is so designed that it will maintain a tank 
pressure of 1.5 PSIG. If the pressure drops below this then the 
sensing chamber on the regulator senses the low tank pressure, thus 
allowing the regulator to open and allow a flow of LN2 into the heat 
exchangers in tanks #1 and #3 and then into the vent line of the 
aircraft. At this time the nitrogen is gaseous and Is allowed to 
pass into all of the tanks through the vent system of the aircraft. 

3. System Safety Factors: 

a. Dual system. 

b. Continuous LN2 quantity display. 

c. Dual vent valves in aircraft ' anting system. This allows 
for a runaway LN2 regulator, thus the vent system of the aircraft 
can handle the large flow of gaseous nitrogen and not damage the 
full tanks, due to over-pressurizing. 

4. Descent Rate Capabilities: 

a. From mockup tests of the pressurization and inerting 
system it was determined rtvit one N2 regulator (or system) was 
capable of maintaining a fare Jap.rs tank pressure 1.5 PSIG. at an 
aircraft descent rate of * • ; • . 3 feet per minute. 

5 . Summary: 

a. LN2 Loading Before Flight: 
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(1) From flight test engineers log it was determined 
that between 60 and 75 liters was aboard each dewar before flight 
and that the press-to-test valve was operated on each system to 
see that LN2 was flowing to tanks. 

b. LN2 Loading at Crash: (See Photo #4686) 

(1) At time of crash LN2 indicators read 12 liters 
on one dewar and 58 liters in the other dewar. 

c. Descent Rate of Flight: 

(1) , From an altitude of 78,000 feet to 28,000 feet 
elapsed time was approximately 16 minutes thus giving a descent 
rate of about 3,600 feet per minute. From 28,000 feet to 12,000 
feet elapsed time was approximately 3 minutes, thus giving a 
descent rate of 5,300 feet per minute. 

(2) As the descent rate of the flight in both cases 
was far below the tested descent rate of 12,000 feet per minute 
and the fact that LN2 was flowing through the regulators into 
the tanks, it would indicate that the system was functioning 
properly. 

d. Test Results of LN2 Regulators: 

Both regulators were removed from the aircraft re- 
mains and functionally tested. Results show that both regula- 
tors are still functional. One regulator completely passed the 
normal production functional test. The other regulator had a 
broken spring due to impact but its diaphragm functioned pro- 
perly. 
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E. Findings 

1. There was no internal or external fire damage to either 
engine except to a small number of parts exposed to ground fire 
after impact. 

2. The engine lubrication system, bearings, and seals were 
free of distress prior to impact. 

3. The engines responded to the pilot demand for power prior 
to ejection and had accelerated from low power to max scheduled 
RPM and approximately 80% military thrust before impact. 

4. The engine and aircraft records show that both engines 
were in serviceable condition prior to the last flight. 

5. The engines were not a factor in the accident. 

6. The engine inlets were not a factor in the accident. 

7. The aircraft fuel system was not a factor in the accident. 

F . Recommendations : 

1 . None 
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ELECTRICAL, ELECTRONIC AMD INjjTRUJffiNT GROUP 

Investigation of Major Accident Involving A-12 Aircraft, s/N 133, which 
Occurred at Detachment 1, 1129th USAF SAS, Las Vegas, Nevada, on 
9 July 1964. 


A. ELECTRICAL SYSTEM 


1. System Description. 

a. The airplane nas equipped with two engine-driven AC generators 
the output of which is variable frequency, 3-phase current. Each gener- 
ator is rated at 30 KVA. Each generator powers the left and right busses 
respectively. A means is provided to open the contactor for a failed 
generator and to close a bus-tie contactor. In this configuration, one 
generator supplies the entire variable frequency AC load. One generator 
is capable of providing the entire essential load for an indefinite 
period. The left generator furnishes power to eight fuel booster pumps, 
left engine fuel shutoff valve, fuel cross-feed valve. Iff communication 
power, UHF blower, left E0\. control power, inertial navigation system 
(INS), Nr. 1 nitrogen Reuters, left transformer-rectifier (T-R) and 
special electronic equip- • at. Tne right generator furnishes power to 
eight fuel booster pumps (total 16), right engine fuel shutoff valve, 

Q-bay equipment. Nr. 2 nitrogen heaters, right EGT control power, right 
T-R and the trim actuator transformer. The latter provides 3-phase, 26 
volts AC power for the following trim actuators: manual pitch, automatic 
pitch, yaw and roll. The left generator also provides • single phase power 
for additional loads. The A-phase powers the air sampler, special 
electronic equipment heater, flood lights, UHF heaters, console lighting, 
instrument lighting, pitot ’u^o, IFF and UHF. The C-phase provides power 
for taxi and landing lights, and flight recorder pitot heat. 

b. The outputs of the two T-R units are connected in parallel to 
the DC essential bus and the DC monitored bus. Each T-R is rated at 200 
amperes and one of them is capable of providing the entire DC load for 

an indefinite period. Emergency DC power is provided by two silver-zinc 
batteries, each of which has a rated capacity of 25 ampere-hours. In the 
event both T-R units fail, the batteries supply power to the DC essential 
bus only. The DC monitored bus is connected upstream of the essential 
bus relay. The monitored bus is therefore not energized when the 
essential bus is energized by the battery. All DC power to the aircraft 
is supplied by the essential bus except the Q-bay and INS equipment which 
is powered by the monitored bus. 

c. The regulated AC power source is provided by three solid- 
state, 600 VA inverters. Each Inverter furnishes power to individual 
loads. A fourth identical inverter is used as an emergency source of 
power. It can be switched to any of the three individual loads by / 
manual means. 
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2. Investigation and. ' nalysis . 

a. The LH generator (3/W 136) was recovered still attached to 
the gear box. The two hydraulic pumps that are driven by the same gear 
box were also attached . tie generator was removed from the gear box 

in the normal manner. ';ho rotor turned freely but the shaft was slightly 
bent as a result of l;..t " -l movement of the generator induced by impact. 
Disassembly showed scrolling of the armature and output field assemblies 
indicating rotation at. J e time of impact. The RH generator (s/N 138) 
was still attached to ■ o-tion of the associated gear box. when 
separated from the lar,t. r. it was found that the quill shaft was broken 
at the shear section by lateral bending while rotating. When the armature 
was removed, severe scrolling was found on the rotating field poles and 
the fixed field poles. Scrolling of the armature and output field 
assemblies was also in evidence. The windings of both generators were 
checked with a PSM-6 vo i. b-ohmeter . The output fields were uniform, 
phase to phase, all snowing a resistance of near zero with the meter in 
the XI scale. The exciter and generator fixed field windings all showed 
a resistance of approx L. • .1;/ 0.5 ohm with the meter in the XI scale. 

The bearings of both . •nierutcrc were considered serviceable before the 
accident and were well lubricated. 

b. The generator contactors and the bus-tie contactor all showed 
evidence of severe impact da.;.., -»o and ground fire. Disassembly showed 
normal appearing contacts and no signs of malfunction prior to impact. 

A considerable number of fixed contacts were pulled away by tension 
imposed by the heavy leads connected to them. All of these were seen and 
there was no unusual evidence. 

c. Both generator control units contained evidence of severe 
impact and/or ground fire damage. There was no evidence of overheat or 
mechanical malfunction prior to impact. 

d. Both T-R units retained their identity but sustained considerable 
impact damage. There was no evidence to indicate failure before impact. 

e. The LH battery (s/N 43) was recovered in an unusually good 
condition. The case was bent and dented but retained its original shape. 

The RH battery (s/N 16) or recognizable parts thereof had not been located. 

f. All four inverters were recovered. These inverters being a 
solid-state design and having no rotating parts, could show no evidence 
of scrolling that is indicative of rotary inverters. There was no 
evidence of overheat before impact and the testimony of the pilot did 
not include any mention of an inverter malfunction which would call for 

a manual selection of the spare inverter after the display of an inverter 
failure warning light. 

g. Parts of four fuel booster pumps were noted to contain evidence 
of scrolling that was deep enough and/or unsymmetrical to conclude that 
they were rotating at the time of impact. This supports evidence that 

AC power was available from at least one AC generator since these pumps 
are driven by 3-phase variable frequency power. 
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h. The trim switch, a part of the control stick grip was 
recovered unattached. This switch controls pitch trim and yaw trim. 

Half of the cylindrical cose was broken away and the "C" and "P" fixed 
contacts were missing as a result of tension of wires connected to 
them. All contacts present were free of evidence of pitting or arcing. 

The typical discoloration borne by the contacts indicate that the switch 
armature, a cubically shaped block- of metal, had been contacting the 
fixed contacts at the upper edge only. This was true of all four contacts 
as evidenced by the discoloration on the switch armature. Preferably, 
the flat surfaces of the armature should meet the flat surfaces of the 
fixed contacts in a parallel manner when the switch is actuated to full 
travel in any of the four directions, A number of switches, picked at 

random, could be X-rayed while held in each of the four positions to 

snow whether the flat sm-faces of the armature are contacting the flat 

surfaces . of each fixed contact squarely. This discrepancy did not 

contribute to the cause oi the accident. It involves quality control to 
insure longer life and minimum contact resistance. 

i. An inspection of aircraft wiring showed no evidence of arcing, 
burning or overheat prior to impact. 

B. ELECTRONIC SYSTEM 

1. System Description. 

a. The electronic system, per se, involves numerous sub-systems - 
linked with other aircraft systems, particularly those associated with the 
flight control system. Since electronic sub-systems are discussed in 
other applicable Group Reports, the sub-systems mentioned herein are 
those associated with the communication, navigation and other sub-systems 
on which work was done. 

b. The communication system includes: 

(1) AIC-10 interphone system for communication with ground 

crew. 

(2) ARC-50 U dK communication. 

(3) 6l8-T single side band HP communication. 

c. The identification equipment includes the APX-46 IFF set. 

d. The navigation system includes: 

(1) ARA-50, used in conjunction with the ARC-50 to provide 

uhf/df. 

(2) DF-203 for LF/MF ADF capability. 
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(3) ARC-15F VHP navigation, 108 me. to 126.9 me. This 
sub-system includes a glide slope receiver. 

(4) DME capability is provided by a tie-in with the ARC-50 

UHF set. 

(5) 109-C/k Lockheed Flight Recorder. This is a modified 

version of the model vtov.K) oy civil air carriers. Modifications include 
higher speed and altitude capability in consonance with the A -12 flight 
performance. The aluminum alloy tape was replaced by inconel tape to 
withstand greater imp • • nd lire damage. The flight recorder is installed 
in the RH chine. It roc, ,-ds airspeed, altitude, heading and vertical 
acceleration against a base which is a function of tape speed. 

The flight recorder requires regulated AC power (Nr. 3 inverter). 

(6) A dictaphone recorder, trade name: "Dictet Recorder 1 ' 
is carried in the cockpit during all test flights. It is connected to 
the interphone system and records all communication associated with the 
pilot's microphone. It does not record any outputs from radio receiver 
sub-systems. In add id: l.-;. t,o normal communication, pilots use the voice 
recorder as a means ox -^cording events in lieu of logging them in 
writing. The voice recorder has self-contained batteries and utilizes 
the same type of mylar type that is used in home recorders, 

2. Investigation and Analysis. 

a. Not all of the components of the systems described above 
were found in a recognizable state. Those that were provided no useful 
information. Damage was generally severe as a result of impact and/or 
ground fire, 

b. The history of flight, air-to-air and air-ground communica- 
tion and the voice recorder taoe transcript indicated that there were 
no difficulties experienced with these systems (see Operations and 
Witness Group Report). 

c. The tape cassette of the flight recorder was recovered in a 
badly damaged condition, j.t appeared that the critical portion of the 
tape which recorded the parameters during the latter part of the flight 
was missing. The tape cassette, together with the tape in evidence, 
was forwarded to Lockheed Aircraft Service (LAS), Ontario, for data 
reduction. In addition, fifteen people searched the likely areas for 
any missing tape. No part of the tape was recovered. 

d. The tape recovered from the voice recorder contained the 
usual type of conversation and events. The last recording was: "When 

I trim, just the right rudder trims, as the indicator " . 

The tape ripped at this point. 


4 
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e. It was evident that the LAS flight recorder did not withstand 
impact damage to the desired degree. The two halves of the sphere and 
the tape cassette were recovered at different locations at the impact 
scene. It is also evident that more parameters are necessary in order to 
derive needed flight data for the type of aircraft involved. It is 
considered necessary to provide a means of ejecting the tape cassette 
portion of a flight recorder in order to derive the maximum probability 
that the tape will be recovered in an undamaged state. In this particular 
case, fire damage was not a factor. Past studies in regard to crash- 
resistant flight recorders dictate the necessity to install them in the 
empennage in order to derive maximum tape protection in the event of an 
accident, particularily those types that are not ejectable. 

f. The Stability Augmentation System (SAS Autopilot) A/P 
Function Select Panel was examined (see AFCS and ADS Report). The purpose 
was to determine if any of the channel disengage warning lamps were: 
ill um inated at the time of impact. The Pitch-A and Pitch-B warning lamps 
were missing. The lamps for the following bore evidence of no illumina- 
tion at the time of impacts Pitch— M, Taw— B, Yaw— M and Roll Monitor. The 
Yaw-A lamp had evidence of illumination at the time of impact since the 
helical f ilam ent was stretched apart in addition to being broke. 

g. An inspection of the Air Data Computer for mechanical evidence 
of airspeed, Mach number and altitude outputs indicated no useful 
information. 

C. INSTRUMENTS 

1. System Description. ' 

a. The majority of the instruments installed are conventional 
types. Those associated with radio navigation are the same as those 
used in other aircraft. Some engine instruments are peculiar to this type 
of aircraft. The RPM indicators are read as engine rpm instead of per- 
cnetage rpm. The engine air inlet system is peculiar to this airplane. 

In this airplane there is a system called the Onion Slicer (one per 
engine nacelle). It is presently an experimental system and is, in effect 
an additional air by-p.cs.-. ooor. In this airplane the system was manually 
controlled. The two • oirwftents that indicate the position of these doors 
are identified as Onion dlicer Position indicators (OSP). Many of the 
transmitters and transducers are linear types and are unusual in that 
they operate under extremely high temperature environments. Most of 
these instruments have been modified by the airframe manufacturer by 
the addition of a jacket through which aircraft fuel flows for cooling.,, 

. 2. Investigation and Analysis. 


a. The cockpit, ur-inn ants tha v were recovered included: 


5 
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(1) Flip; l 
S lip Ind . , Airspeed lau 
Ind. (RMI) , Vertical ' 
Watch* 


T,r 


ti 




{■<.•: vients - Attitude indicator ( MM-3 ) , Turn fk 
1 , lo Display Ind., Altimeter, Radio Magnetic 
ad., and Course Ind. (VOR/lLS), and Hack 


(2) Engi> 
Cxhaust Nozzle Positi 
And, t one Compressor 
and ENP Transducer, 


: nt;. - Two EGT Ind., two PPM ind., two 
n-i., j.wo Fuel Flow Ind., one Oil Temp, 
id IT) Ind, (one per acft, two pointers). 


(3)_ Cyst-: a •’..ionts - A and B Ifydraulic Pressure Ind., 

L and d Hydraulic Pre inn., Liquic Nitrogen Quantity Ind. (2), 

j^uel Quantity Ind. OSi (2), L0X Qi mtity Ind. and Roll Trim Ind. 


b. Except as p 
could be derived from ■ 
damage. The only instr 
obtained were the EGT 
Quantity indicator. ; 

(1) LH Ecr 

(2) Liqu.i J 
other .58 liters. 


; in tne i'ol.'i owing, very little information 
us unwrits as a result of impact and fire 
;ts from which valid information could be 
- ’-tors. Liquid Nitrogen indicators and the L0X 
pc readings were: 

Inu. : ?05 deg. 0. RH EGT Ind. : 668 deg. C. 

! : pc .-n. entity Ind's. One read 12 liters, the 


(3) L0X 


Ind. : 4.75 liters. 


. c. An exhaust 
not known on which eng 
is connected to the Ei 
means of a voltage rat. 
position of approximate 
that the slug could be 
assembly by hand. Thm. 
absolutely valid. 


lOttB.Le 


O :St. 

C.y 2 0 /> 

aovi d i 


i.’.j : j 1 ‘ 


position transducer was analyzed. It was 
• trarssnucer. was installed. The slug which 
•- ; f ) linkage was captured by impact. By 
■ i ne r, l u g position corresponded to a nozzle 
p-'iiiN. A serviceable transducer showed 
'-’•"ly by gravity when manipulating the 


position is therefore not considered 


. .. J* * he f® was no evidence to indicate that the instrument system 
contributed to the cause or the accident# 


D. FINDINGS 


1. Variable frequency AC power, DC power and regulated AC power 
were available during the entire flight. 

2. There was no evidence to indicate that the electrical, electronic 
or instrument systems contributed to the cause of the accident. 

3. The flight recorder does not have a sufficient number of 
parameters to provide a meaningful and complete flight data history. 
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4. The tape cassette of the flight recorder is highly susceptible 
to impact and fire damage. 


5. The trim switch evidence showed the need for better quality 
control to insure minimum contact resistance. 

E. RECOMMENDATIONS 

1. Consider the installation of a more modern crash-resistant 
flight recorder with the tare cassette installed in the canopy. 

2. The airframe mruni'-.cturer request better quality control of 
trim switches on the part of the vendor. 

25X1A 


Electronics Engineer (Gen) 
D/TIG, USAF. 

Group Leader 

25X1A 


Senior Service Engineer 
Lockheed Aircraft Corp. 
Member 
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LIFE SCIENCES GROUP 


Investigation of major accident involving A-12 aircraft S/N 133 which 
occurred at Det 1, 1129th USAF SAS, Las Vegas, Nevada on 9 July 1964. 


A. 'ESCAPE SYSTEM 

1. Full Pressure Suit Assembly. 

a. Description: A full pressure suit is provided which is capable 
of furnishing the pilot v.itn a safe environment exclusive of pressure 
conditions in the cockpit. 

(l) The suit consists of four (4) layers: 

(a) Vent i- ion garment: The ventilation garment layer 
allows vent air to circuj -ctvr «n the pilot's underwear and the bladder 
layer. 


(b) Blsoc.r v." layer: The oladder provides an air tight 

seal to hold pressurized n t. - suit. 

(c) Lin • j'tie link ret layer is a woven mesh which 
holds the suit in conform, v- -. with the pil :ts body. 

(d) He.:-' ve garment: The outer garment is a 

heat reflective aluminize- ..hieli provides protection from a hot 

environment . 


(2) Air pres • . ■ :.:.b sum. is regulated by a suit controller 

valve that is located on 1 T suit just above the waist on the 

right side. Vent air is • ,o c- su.it from an aircraft installed 

system; it has a flow coi •' ten on she suit attachment on the front 

of the suit .just above t, a the left side. Breathing oxygen is 

provided through the suit nr. it is routed inside the suit to the 

helmet regulator and thro- helmet plumbing to the pilot. 

(3) This parti-' T.-r suit is a prototype rear entry suit (with 

back entry zipper). 

b. Investigation, .nsnection of ...he suit and components shows 
slight scratches on the right roar of the helmet and the right side of the 
glare shield. There were no tears Or scratches on the suit itself or on 
the gloves. The boots has :o,v: scuffing from ground impact. The spurs 
were intact and had caused some gouging of the shoe heels from 
ejection and impact. The right spur cable was still attached to the boot 
after the suit was doffed. The whole suit assembly was very dusty and had 
dirt particles in and around all projections and openings. The suit had 
a black residue approximately 3 inches in diameter on the left center 
chest area. This is attributed to powder burns from seat belt firing. 

The helmet hold down assembly b.-d u wear or abrasion area and a black 
residue similar to that or. Luo uiL. At post flight inspection all 
components functioned properly with the exception of a high suit leak 
rate when pressurized. The high leak rates were attributed to dust and 
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dirt which entered the neck ring during landing. After normal maintenance 
and cleaning of the neck ring, the leak rates were in the prescribed 
tolerances. Investigation shows that the pilot was able to remove the 
suit with a minimum of help immediately after the incident, because of 
ease of doffing the rear entry configuration. 


2. Ejection Seat. 


a. Description: T’v ■ j action seat system consists of a modified 
C-2 Rocket-Catapult Upward Ejection Seat, an adjustable seat guide rail 
assembly, a jettisonable on ropy, and necessary controls and ballistics 
for seat operation and e;/-ot •• or . The i, total bucket-type seat is mounted 
on the guide rails so tree -ring ejection it will be catapulted up the 
rails clear of the aircr j. . seat incorporates the following design 

features : 


(1) Contoured headrest for positioning and support of the 
pilot's head during ejection. 

(2) Centrally located primary D- Ring which initiates the 
entire ejection sequence and precludes arm flailing after ejection. 

(3) A secondary back-up D-Ring which fires the catapult 
directly by means of a pin-nulled initiator. It is required that the 
canopy be jettisoned manually before using the second system. 

(4) Shoulder harness and inertia reel lock assembly which 

locks the shoulder harness automatically during ejection or anytime 
forward acceleration exceeds 2 to 3 gs. ' 1 1 


(5) Leg guards which automatically rotate forward to protect 
the pilot's legs during ejection. 


(6) Positive automatic foot retraction, retention, and 
separation system. 

(7) MA-5 Automatic -opening seat belt. 

(8) Speed sensor which automatically selects one of two 
seat separation delays depending on airspeed at ejection. 

(9) Positive, automatic pilot-seat separation device. 

(10) Auxiliary, manually controlled foot-retention separation 

system. 

(11) Automatic disconnect of all seat-to-aircraft and pilot- 
to-seat connections. 

(12) A control lever located on the left side of the seat 
bucket is used to manually lock or unlock the shoulder harness. 


(13) The primary and secondary D-Ring are safetied in position 
by a single safety pin inserted through the D-Ring housing. This secures 

SaCRET 
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the D-Ring in its st owed position and prevents accidental actuation of the 
ejection system on the ground. 


(14) The dual - oxygen system disconnect is attached to the 
forward edge of the seat bucket, accessible and within sight of pilot. 

A bayonet fitting is safety-wired into the disconnect casting and when 
in position secures the disconnect fitting. A lapyard secures the bayonet 
fitting to the cockpit floor so that when the seat moves up the rails, 
the bayonet is pulled, freeing the lines on both sides of the disconnect. 


(15) Pilot-seat. : ! f.p,:. ration system consists of a ballistic 
rotary actuator mounted ix-a’.ni one headrest, and a Y— shaped harness 
assembly which is attach d t,>. the rotary actuator reel that lays over 
the front face of the se t ; 1 attaches at two points on the front lip 
of the seat bucket. Upon ejection, gas pressure from the seat belt and 
separation initiator fires the cartridge in the rotary actuator. The 
gas pressure forces the -ctuator to rotate and wind up the strap which 
reels in the webbing. This pull", the webbing taut between the actuator 
and the front of the seat bucket, forcefully separating the pilot from 
the seat . 


(16) The emergency oxygen actuating lanyard and automatic 
disconnect consists of two lanyards; one connected to the oxygen actuator 
in the back pack and one connected to trie aircraft. The two cables are 
secured together by a ba? 1 -lock disconnect fitting which separate on seat 
ejection actuating the emergency oxygen. 

b. Investigation: bee photos ,74635* 4634, 4527* and 4531- 
beat ejection and pilot every were satisfactory and Mr. Park made no 
criticism of the seat or parachute recovery system. 

(l) Inspection of the seat and ballistic components indicated 
that the seat performed properly throughout the ejection sequence. 

(a) The initiators were removed from the seat and it 
was determined that they fired in the proper sequence. The foot-retention 
cable cutters fired twice on schedule, initially at .6 seconds and thfen 
again at 4.0 seconds. The cutters are pre-scheduled to fire at four 
seconds at all times and the speed sensor cuts in the .6 second cable 
cutter when the speed falls below 265 knots. The foot retention cables 
show a clean cut. 

(b) The internal canopy jettison initiator was fired 
after impact. This was determined by the internal position of the jettison 
valve. 


(c) The backup D-Ring initiator was fired on seat impact. 
The oxygen disconnect indicated normal expected separation, and likewise 
the vent air disconnect separated properly. 

(d) The speed sensor was in the below 265 KIAS position 
which permitted the .6 second seat separation. 

OXCART SECRET 
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(e) The .1.3; thrusters v ore erected and the seat separator 
fired. The lap belt fired leaving powder deposits; and the parachute 
arming cable remained attacned to the seat belt in the proper manner. 


(2) One cable end with the ball remained in the pilot's 
shoe, and the other landed 24 yards down stream from pilot. The parachute 
quarter bag landed 54 yards upstream from the pilot and the seat landed 
<34 yards down stream fro rue pilot. The close proximity of these objects 
indicate the very small rud. of time from ejection to ground impact by 
the pilot. 


(3) The pi • <, .nr :-. 71 yards from' the estimated path of the 

airplane. In a sled eject! : • :idwc rt; AFB at 233 KIA3 an altitude of 
150 feet was achieved. ? yards (213 feet) from the estimated path 

of flight was the point of *s .'my act, the angle of ejection appears 

to have been a small amour,-.. ■■■•■. .... hori aontal. In the same Edwards sled 
ejection at 233 kts the v ■ ■ f • : • a : ••. ' ion .to ground impact of the dummy 
and parachute was appro .< u." cords. And the distance from ejection 

to ground impact was 9 O'- V -u. 

(4) The cu us-> . ou tee pilot *s seat kit was a newly 

developed type which prov nc;> . ■.•’••ater comfort. This cushion provides 

more support area and is •: ner than the original cushion. During develop- 
ment of this greater depth oiiulii.-.n, consideration was given to objections 
to use of a soft cushion on cjeotable seats. It is suspected that back 
injuries may occur when a soft cushion bottoms out. However, this new 
cushion has limited vertical travel to full compressibility under vertical 
accelerations. e ;<>-t<»d with his head down and forward without 

the supporting benefit ■! ■■ neadrest. He reported only minimal soreness 
of back muscles. The Flight burgeon's examination revealed no injury 
except minimal muscle strain from forces of ejection, opening shock 
and parachute landing, it is therefore considered that the new cushion 
proved satisfactory in actual, test under high seat accelerations, 

3. Parachute System. 


a. Description: This is a two-stage back type parachute. The 
system is fully automatic following the arming which occurs at time of 
Man/seat separation. A manual over ride is provided for deploying the 
main recovery 'chute only. The system consists of: 

(1) Drogue Parachute - This is a 78 inch diameter hemisf low 
canopy of ribbon construction. The drogue is deployed automatically at 
ary altitude over 17,000 feet and provides a stable descent. 


(2) Drogue Jettison Devices - The drogue risers are attached 
to the parachute harness by two specialized fittings that permit jettison- 
ing of the drogue when actuated at 15,800 feet + 400 feet. 


(3) Main recovery parachute - This is a 35 foot diameter 
flat circular canopy with a 10# extended skirt stowed in a deployment bag. 
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The canopy is deployed auto.ua Lie ally at 15*000 feet + 400 feet following 
the jettisoning of the drogue. In case of ejection below 15*000 feet 
+ 400 feet the canopy deploys immediately following man/seat separation. 


(4) Harness - The harness is not separable from the container. 
Suspension from the main canopy is conventional but a more aft suspension 
is supplied for the drogue. Quick adjustment features allow ease of 
fitting for most sizes of men in the pilot category. 


(5) Container - The fabric container encases the two parachutes 
as well as a metal container* contoured to the back. The automatic 
parachute actuators and the emergency oxygen system are secured in the 
metal container. 


(6) Automatic Parachute Actuators - There are three of these* 
one each to deploy the drogue at any altitude above 16,000 + 400 feet* 
jettison the drogue at 15*800 + 400 feet and deploy the main canopy at 
any altitude below 15,000 + 400 feet. These are each controlled by 
aneroids which trigger power packs consisting of Belleville washers. 

Power is supplied for a 2 inch stroke with 200 pounds at start and 50 
pounds at l| inches of travel. The power stroke starts immediately 
following triggering by the aneroid. 

(7) Emergency Oxygen Bystem - The emergency oxygen consists 
of two separate but identical systems that are actuated automatically at 
time of ejection or may be actuated manually at any time. Total Volume 
of stored oxygen is 120 cubic inch at 2100 PS I. 

(8) Rocket Jet Releases - Each of the two main parachute 
risers is attached to the harness by a rocket jet release. The original 
equipment consisted of Capewell releases, which are in common use in the 
Air Force. However* because of the bulk required in the shoulder area 
for this two stage (drogue and main) system, the Capewell release proved 
too large and heavy. Pilot dissatisfaction resulted in a change to a 
rocket jet release. This release, as extensively used by the Navy* was 
modified to add a roll bar safety lock to guard against inadvertent , 
release. 


b. Investigation: See photo #4528. The parachute system 
received its periodic inspection on 16 June 1964. It was preflighted on 
9 July 1964. The complete system was recovered undamaged. The parachute 
performed as scheduled* and obviously opened in record time. The drogue 
chute was not deployed* and the drogue risers were jettisoned as scheduled 
in the sequencing mode. The rocket jet releases had not been used. 

25X1 A Although ^^H^was being dragged by the parachute, he states he pulled 

on the risers in preference to attempting use of the quick releases. 


4. Emergency Oxygen yakem: 


a. Description: Two independant emergency oxygen systems are 
installed in the pilot *s u a*-: chute pack. Each system consists of three 
20 cubic inch, 2100 PSI cylinders attach* d to a common manifold. These 
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systems will supply ox; 
craft oxygen system f,. 
system is routed both 
Check valves prevent <. 
supplying oxygen. Wlv: 
prevent oxygen flow in 
each emergency system 
oxygen system may be aoti\ 
green apple, or automatic- 
ejection. 


: tai.consiy during bail out or if the air- 
, depleted. An oxygen line from each 
<lie pilot's waist to the suit controller, 
u-ygnn flow when the aircraft systems are 
■regency system is activated, check valves 
i aircraft cygen system. Oxygen duration of 
'• u-oximately fifteen minutes. The emergency 
At«d either a urjally, by pulling the conventional 
1 ty , by the upward motion of the seat during 


b. Investigation: Periodic inspection of the emergency oxygen 
system was conducted on lb June 64 with no discrepancies. Preflight 
inspection on 9 July 6;. : . indicated a full (2100 PSI) system. All components 
were recovered intact c.ni undamaged. Inspection shows that the system 
was automatically activat-..- as ar.hcsduled during ejection. According to 
the pilot’s statement, o;y -u wns flowing when he disconnected the 
emergency hoses in re;:r>v .is parac nute harness. The system was 
depleted, as expected, uo irti.cr , It should be noted that, since 

the face visor was open, was a rapid flow of oxygen about the pilot's 

face throughout the eject! --a sequence, 

5. Survival Kit. 


a, Descripti- • - • uforcoa fiberglass survival kit container 

fits into the seat bur’ .v -^lanr. to the parachute by snap attachments 
on each side. A releu • - :n, provided to separate the kit from the 

pilot before parachute re e, . 

b. Invest igai ;dt was recovered intact and undamaged. 

Inspection showed the oonunut;; (survival gear) present and undamaged. 

The release handle had nos aet.-n pulled, thus the kit was still attached 
directly to the parachute Harness. Physical examination of the pilot 
showed no bruising or otta- damage to him from failure to release the 
kit prior to impact. 


8. FLIGHT BURGEON’S NAlcV‘T/2 
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3. There is no in 
being experienced by the 
ejection he was wearing a 
gloves and boots. Fuller 
where in the report. The 
as apparently is the pile 
so that only about one aid 
feet was reached. Many } 
tion problems. Ejection, 
estimated at 200 knots, 
than 45° and less than 9 ( 


of any physical or physiological problems 
pi Lot during the flight. At the time of the 
' specially configured pressure suit, helmet, 
description of these items is contained else— 

•. visor had been opened at 15,000 feet, 

..i,-. ,j..!,bit ♦ However, rate of descent was rapid 
.note o Lapsed breathing cabin air before 10,000 
u.iots land with the visor up because of reflec- 
■•..luitv.de is estimated at 200 feet, airspeed 

r craft attitude was a left bank greater 
i the nose near level. 


,o ... 


4, The pilot's name 1 1 vs of the ejection sequence, as paraphased by 
the examining flight surgeon i» follows.: "I realized I had no control 
over the aircraft and _* • ‘ > • ov;n and pulled the D— Ring# ror a brxe 

instant I felt that not... hapnvned. I thought 'it's not going to work'. 
Then I got the kick in my pints. I don't remember separating from the 
seat. I was almost instantly aware of the chute opening above me. Just 
as I thought I had better et my feet together before I hit, I contacted 
the ground. I was going backwards with iry back toward the ground. I toox 
a backward tumble. I was aware of my open face plate dragging through the 
dust and saw the flames awfully close. I felt the heat of the fire on my 
face. % arms were slightly tangled in the risers and I reached up pand 
pulled very hard on two of them to collapse the chute. I guess that I 
just stood up then looking at the fire and thinking of how close that one 
was. 7 Then a* ae b y in the mobile vehicle. He helped me out 

of the suit anc 


into 


ie car# 


Xli v -J-V * — X 

Additional discussion with the pilot 


Oil'-' O U.-U KJ cuiu ” , 

indicates at time of pulling the D-Ring, he had his head down and his 
eyes shut. He does recall a sensation of tumbling (eyes still closed ) 
and "straps flailing around." He did not release the seat kit (and 
probably did not have time to do this). 

5. Examination of recovered equipment, as noted in the report, reveals 
that all systems functioned normally- Canopy firing, foot retraction, 
extension of knee restraints, seat firing, activation of emergency oxygen, 
disconnection of all leads (oxygen, communication, suit vent), foot cable 
cutting, lap belt firing, positive seat separation, and parachute opening 
all occurred sequentially and cleanly. 

6. Reported surface wind was 210° at 10 knots, gusting to 13 knots. 
Correlation of pilot's statements and ground marking indicates he landed 
on his feet while drifting backward. He sat or fell backward onto his ^ 
seat kit and then turned (or somersalted) onto his face. He was dragged 
less than 10 feet. He states he pulled on the shroud lines because he 
was in "too much of a hurry to use the riser quick releases." 

7. The pilot, unassisted, disentangled his arms from the shroud 
lines, and unbuckled his parachute harness. In disconnecting his emergency 
oxygen hoses from his suit, he noted the hiss of escaping gas. At this 
point it should be mentioned that there is no on-off valve incorporated 
into the helmet visor. Therefore, there was a considerable flow of oxygen 
about the face once the emergency supply was automatically activated, 
since the visor was open. See suit report* 

OXCART ^ £ C R E T 
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^ 25X1 A 


‘JiBr 


|?J SECRET 


8, The pilot was recovered by the mol^^^^^^jol officer who 
assisted him from his suit. This suit of un:kl ue in that it 

has a back opening zipper. Doffing was sumpl^anu rapid, in contrast to, 
the- standard around-the-torso zipper configuration. 

! 


STATOTHR 



9. Physical examination of the pilot is reported as follows: 



C. FINDINGS 


1. The pilot was pny sic ally qualified for full flying duty. 

2. The escape system, functioned in a superior manner, under 
extremely critical conditions of altitude and attitude. 

3. Any delay in ir' : e-,ing the ejection sequence would probably 
have been fatal. A on - procedure saved this pilot * s life. 


4. A definite haze . luted with t. high flow of oaygen about the 
pilot's face from the e/h system. Ignition by the seat rocket 

or by the ground fire co !r -u v-> given 1 Im serious burns. 




>. r. r 

W* ISfl -» 
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3. The riser qu:i 

6. The pilot v.as 
in the field. 

D. REC OMMENDATI ONS 

1. This specially 
to utilize its advantu 



.CRET 

not used. 


.At rapidly removed from his pressure suit 


i y»Kiu escape system, should be carefully evaluated 
\n resign or modification of other aircraft. 


2. An on-off val ir ■ • rid be incorporated into the helmet visor 
control, to insure no • '.Lov, <vuen the visor is in the up position. 

3. Pilots using thin earn chute should be trained in use of the riser 
quick releases. If diff:' c'J.ty is encountered in their use after practice, 
redesign should be accoKp: ’shod.. 


k. Modification 
configuration should L 


<? 


j!U jf/'jJ / 

BRUCE K. KIMBEL? 

'Major, USAF, MC FS 


25X1A 



Lockheed Aircraft 


ores sure suit to the back zipper 

• ced. 



</ /)„ / (f - TT'A j 


CHARLES A CRAV0TTA, JU 
Captain, USAF 

Physiological Training Officer 


25X1A 



Technical Representative 
Firewel Company 


25X1A 



Technical Representative 
David Clark Company 


ttUiftill * b £ R * 
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.\ v . • coNDiTioi-iik 
ligation of major ac ci- 
■o;i at Detachment 1 , l v 


□y 196,'.. 


SYSTiS'iS GROUP ' 

; :.~i2 aircraft S/K 133 -hich 
0 . Box o 82 , Las Vegas, Tevada, 


1 . Dual air conditionin 

air from the compressor sect? 
pilot-selected temperatures ~ 
and the equipment bay (R. il. '• ' ' 

part’icnts aft of the cockpit 
both systems. 

Single system emerge: - p. ■ 
uar-tment temperatures will be 
pit, which is always furnished 
operating system, (in case 
system failure, a cross over ;■ 
equipment bay to the cockpit) . 

3 . In each system the ce • 
in three steps, utilizing r;.v 
followed by a ■"bootstrap" a:k - 
Compartmeirt inlet temperatuv- 
by mixing hot bypass air with , 

3. pressurization of the- c. ■ 
cooling ail* outflow, utilizing - 
valves. The control schedule -•-•v 
an imoressurized climb or de"c-:; 
26,000 feet; at all higher aircr- 
isobaric at the 26,000 feet preu; 
ential reaches a maximum of 3.00 
cockpit safety valve setting hr . 
tude . 

5. The series airflow pa i: 
pit serves inherently to prov ■■ 
that the similar pressure cor. 1 
backup system for the cockpit at 
( 27,700 feet isobaric). 


•ms, couple . -ly parallel, bleed off 
' 0 10 and introduce it at 

- ccckp'ib y,r<± nose (L.H, system air) 
"hr). A :.J. of the ventilated corn- 
ier! cooled by the combined airflow of 


i.u in possible ; however, all com- 
1;, r higher except for the cock- 
. - with the output of the 

•ilure or air conditioning 
; .• h • R. H. system from the 


,, ;•: ••’••-? no bleed air is accomplished 
.-o', in the primary stages, 

•■ •; • ■ tor with fuel inter-cooling, 
hit either AUTO or MANUAL mode 
.0 refrigerator discharge. 

is accomplished by control of its 
a-o pressure regulation and safety 
.shod by the pressure regulator allows 
trie cockpit altitude is below 
.1 bitudes the compartment remains 
level. The resultant pressure differ- 
; at highest cruise altitude. The 
-.wig, irrespective of aircraft alti- 


: re 


hrou rli 


the compartments aft of bhe cock- 


7. iOXLty 


pressure reliability, in 


of bhe equipment bay serve as a 
slightly higher compartment altitude 


6. The “oilot can energiz • loth safety valves to full open position 
by selecting* the PKS 3 SUH 3 DUIIP position of a guarded dump switch; this 
action depressurizes all compartments. Both of the safety valves also 
feature automatic opening for vacuum relief operation (inflow of air 
during high speed dives). 

B. INVESTIGATION AND ANALYSIS: The components of this system were too 
badly damaged to warrant judgment as to their functional status prior to 


mm 




4 > MU' 

! I 
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impact; however, the pilot's , . ' .Fisote that the air conditioning 

had performed satisfactorily ; fid ■ it. It is considered that 

the cooling and pressurization ■- f-> ■> ’id n. o contribute to this accident. 

C. FINDINGS 


Subject system operation and no waring on this accident. 


D. 


None . 


25X1A 


25X1A 


Technical Consultant 
Directorate Aerospace Safety 





Dr.;.ir'cer 

Loclcheed a/C Corp 


25X1A 


w 


w 
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MAINTENANCE, IioR Vr ION AND. RECORDS GROUP 

Investigation of major accident involving A— 12 aircraft s/n 133 which 
occurred at Det 1, 1129th SAG, Ins Vegas, Nevada, on 9 July 1964. 

A. Investigation and Analysis 

1. DD 829 - Historical ‘ V^ouds of Aeronautical Equipment, Aircraft 
Engines and Afterburner. 

2. DD 829-1 - Historical Records, Technical Instructions Compliance. 

3. AFT0 781 Series. 

4. AFT0 44 - Turbine "Wheel Historical Records. 

5. AFT0 98 - Engine and Afterburner Replacement Records. 

6. AFTO 100 A. 

7. Pertinent contractor in:. "section records for all systems. 

Inertial Navigation and Stability Augmentation System. 

B. Historical Data , 

1. The first flight was flown on 27 May 1964 for a duration of 
00:49. Total flight time prior to take-off on the tenth flight was 
07:09. Reported duration of the tenth flight was 01:11. 

2. Review of maintenance records. 

a. Post flight inspection following the ninth flight was 
completed on 7 July 1964. 

' y I ■■■ 

b. Pre-flight inspection for the tenth flight was completed 
on 9 July 1964. 

' '' ■ , j ' 

C. Summary of Outstanding Discrepancies from AFTO 781B, Part E 
1. Compass swing not complied with. 

D. In-Flight Discrepancies and Corrective Measures. Recorded for 
all flights. 

1. Flight #1, 27 May 1964, flight time 00:49 

a. Discrepancy : F.C.F. required for aircraft and engines 
I/A/W T.O. 1-1-300 to complete inspection. 

b. Corrective Action : Aircraft test flight compj^te^md 

accepted, aircraft hereby released for flight. Pilot : 25X1 A 

2 

y* " ■? "V A. *7 . 
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c. Discrepancy : Artificial horizon inoperative. 

d. Corrective Action : Replaced broken wire lugs on CIO 
terminal number 12. 

e. Discrepancy : Rt hand bypass door not open lite illuminated 
after T.O. 

f . Corrective Action : Readjusted bumper switch R/H wheel well. 
Recheck on next flight. 

g. Discrepancy : R/H engine - surge at mil to 7100 back down 
to 6750 R.P.M. 

h. Corrective Action : Removed P648232 engine and replaced 
with P64&234 engine. 

i. Discrepancy : Gear lite - illuminates red upon minor 
throttle reaction above lOH 1 . 

j. Corrective Action : Reset switches per eng. W.0. 3/ 8 

to 1/2 inches above idle position. 

k. Discrepancy : Air conditioning surges in auto. 

:■ J ■ 

l. Corrective Action : Replaced temp control box. Check 
on eng run appears OK on grd. eng. run. Recheck in flight. 

m. Discrepancy : U.H.F. receiver marginal. 

n. Corrective Action : Found loose modum module. Tighten 
module also readjusted squelch. Checks good now. 

2. Flight #2, 2 June 1964, flight time 01:07. 

a. Discrepancy : F.C.F. required on R/H engine i/A/W T.O. 
1-1-300 to complete inspection. 

b. Correct ive Act: on : A: reraft test flight competed and 

accepted, aircraft hereby released for flight. Pilot: 25X1 A 

c. Discrepancy : ' ..J:pit pressurization pulsates in auto. 

d. Corrective Action : Replaced l/’i sensor and i/H hi limit 

swit ch . 

e. Pi s crepancy : 11 It engine stalled at 2.62 M @ 69 K. 

f. Corrective Acti on: Adjustment >f bypass panels should 
correct this condition. A. I.-:, chocked. 
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g. Discrepancy : ' •- one loft bypass door not open 

lights came on with bypas 'tcher- in auto. 

h. Corrective Ac ’. ■ . Lined bypass screen panels to 

allow clearance Tor full • panels. 

i. Discrepancy : ' t nitrogen system bled down to 

approx 25 liters. 

j . Corrective Actio n : Circuit br . aker was accidentally 
turned off wSen protective cover was put on causing loss of control 
to circuit. 

k. Discrepancy : 'I'he K.F. receiver appears to be inoperative 

l. Corrective Action : Ground station was off the air. 

3. Flight u3>, 3 June 196'; flight time - aborted. 

a. Discrepancy : , . g iro pressure dropped to 2600 PSI 

b. Corrective Actio . diced • 1, 11 system hydro pump. 

4. Flight i'b, 5 June 19 ' : r 9 i hi t.b; c 00:51. 

a. Discrepancy : loth depleted to zero. 

b. Corrective Action : Replaced vent relief valve also f[2 
system regulator. 

c. Discrepancy : Engine (In) stalled at 2.61 Mach. 

d. Corrective Action : Replaced bypass door actuator feed 
back am. 


e. Discrepancy : Air conditioning - surges on L.H. engine 
manually, auto. OK on crossover. 

f. Corrective Action : Replaced cockpit rheostat control. 
Run made and checked out f>K, 

g. Discrepancy : R/l! bypass doers lite not closed came on 

in auto. 


h. Corrective Actio n; Readjusted bumper switch spring assy, 
to 45 oz i 8 oz. Grd. chc ell OK * 

i. Discrepancy : U.H.F. transmitter weak and semi-operative. 

j. Corrective Action : Unit was lab checked for over 2 hrs 
and checked good. 


OXCA 


niir" 

til* 


f £ f P 5 T 

tsi um Vi a 
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k. Discrepancy : bypass door not open lite did not 

illuminate when manually open selected. 

l. Corrective Action : Replaced bypass door actuator feed 
back am. 

m. Discrepancy : L.II. bypass door not open lite in pattern, 
in auto with gear down - R/H \ra.r> net illuminated. 

n. Corrective Acti on : P enlaced bypass door actuator feed 
back am. 

5. Flight irK> 19 June ly 64, flight time 00:59. 

a. Discrepancy : F.C.?. required for engines I/a/W T.O. 
1-1-300 to complete inspection. 

b. Corrective Action : Aircraft test flight completed and 
accep ted, aircraft hereby released for flight 19-06-64 1730. Pilot: 

25X1A 

c. Discrepancy : yc.\: lite and 3 yaw lite came on during 

flight . 

d. Corrective Action : B yav; caused by intemitten open B.R 
L.V.D.T. connector repairer;. Yaw i-I cause not found. Preflight com- 
pleted. 

e. Discrepancy : ABF point 150° out. 

f. Corrective Action : Hired improperly and terminal El, 

23 & 24 were transposed. Aowiro per B/P 918. 

g. Discrepancy : Rt spike pops shock at about 2.5M. 

h. Corrective Action : lie rigged R/H spike 1" fwd. 

6. Flight if 5, 23 June 1964, flight time 00:27. 

a. Discrepancy : The landing gear handle would only go to 
the neutral position while trying bo retract the gear. 

b. Corrective Action : Re rigged internal mechanism of gear 
handle for proper operation. Ground check O.K. per W.O. 

c. Discrepancy : U.H.F. was garbled. 

d. Corrective Action : Ground check O.K. system sounded 
good at tower during flight. 

7. Flight //6, 24 June l r 64, flight time 00:50. 
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a. Discrepancy : There was a hydraulic leak in the left 

brake. 

b. Corrective Action : Replaced union, cleaned "B" nut. 
Pressure check O.K. 

c. Discrepancy : The right engine stalled at approx 2:3511. 

d. Corrective Action : Replaced AIC. 

e. Discrepancy : The "A" yaw channel was lost in flight 
and would not reset. 

f. Corrective Action : Checked rudder XFR valves FB*s and 
associated wiring to S.A.S. Unable to duplicate failure on ground. 

g. Discrepancy : When the elevons are level the roll trim 
indicator shows approx 1° right roll. 

h. Corrective Action : Checked on 7 day controls pre-flight 
O.K. recheck next flight. 

8. Flight #8, 26 June 1964, flight time 00:47. 

a. Discrepancy : Cockpit temp control is full cold and can 
not be changed L/H system. 

b. Corrective Action : System ground check O.K. also checked 
OK on engine run. 

c. Discrepancy : Yaw "rl" light came on several times. 

d. Corrective Action : New resistors to be installed when 
available for this condition. 

e. Discrepancy : No. 2 o;xygen system light came during 
each stall. 

f. Corrective Action : System checked per F.T. and could 
not duplicate condition. 

9. Flight #8, 7 July 1964, flight time 00:29. 

a. Discrepancy : F.C.F. required for engine i/A/W T.O. 
1 - 1-300 to complete inspection. 

b. Corrective Act! Aircraft test flight completed and 
accepted. Aircraft hereby release'! for flight 07/07/64 1000. 

Pilot : HBH 

25X1A 

6 
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c. Discrepancy : ' ■ .'ossure Light came on in A/b. 

OK in mil. 

d. Corrective Act : gy placed generator control and L.H. 

generator. Made run and a."f wore good. 

e. Discrepanc y: i . :.g t "ip indicator is not 

indicating correct temp. 

f. Corrective Act:' nvinncy C/P - Pilot W. Park 

stated "OK today" which wan /tu flight. 

10. Flight #9 , 7 July : ' 1 girt, time 00:49. 

a. Discrepancy : O.v pressure - .1 95 PSI, #2 69 PSI. 

Airborne pressure was #1 0 : 42 65 PS'J . 

b. Corrective Actl • Road.jnstcv: yi and #2 oxygen 
pressure regulators. 

c. Discrepancy : A.’VR points 90° from station. 

d. Corrective Acti n'/ • demoved and replaced A.D.F. receiver. 

11. Flight #10, 9 July g ' • - ■ .screphneies based on pilot 

critique after accident. 

a. Discrepancy : S.ll . y.. <lis engaged, Would not reset. 

b. Discrepancy : Overinnp on l/d engine to 850°C SGT for 
unknown period of time. 

c. Discrepancy : ill. ; t ity ^ystera went to zero during 

descent. No. 2 tank also p'-yyy . 1 low zero. 

d. Discrepancy : Rudder tvi .,1 indicator appears inoperative. 

E. Maintenance Service Bulletins - Aircraft 

1. Total Service Bulletins Issued - 03 

2. Service Bulletins cancelled or reissued under a new number - 5 

3. Total Service Bulletins worked - 39 

4. Total Service Bulletins outstanding - 39 
DATE ISSUED NUMBER TITER 

11-9-63 395 Replacement of bolts 

13-12-63 474 Oil pros* transmitter rep*l 

7 

ff' r- jf* tft 4 "y 

$£> Jsa Va iii 
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DATE ISSUED 

NUMBER 

TITLE / 

23-11-63 

462 

Switch ad j . - Refuel recep't 

18-02-64 

485 

Fillets - Aft of wheel well 

18-02-64 

523 

Fillets - Forward of wheel well 

21-02-64 

524 

Fuel damper installation engine inlet 

27-02-64 

505 

Installation of suit line pressure regulator 

28—02—64 

533 

Seat electrical disconnect replacement 

03-03-64 

534 ' 

Hatch seal ground pressurization 

09 - 03-64 

537 

Installation - Hinged rudder pedals 
(Magnesium) 

06-03-64 

538 

Installation - Sensor warning light no. 3 
bearing oil scavange pump 

18-03-64 

529 

AFCS modification 

18-03-64 

530 

AFCS modification 

24-03-64 

531 

' " j i 

INS system modification 

26 - 03-64 

544 

Engine installation and drag chute 
installation 

02-04-64 

546 

Receptacle - Fuel probe modification 

27-03-64 

550 

DF 203 ADF system 

30 - 03-64 

553 .. 

Plastic spike serial revision 

02 - 04-64 

55 6 

Pitot heat and landing gear pressure 
switch installation 

06 - 04-64 

478 

t t on light installation periscope 

23 - 04-64 

515 

he • r servo revision 

14 - 05-64 

565 

Nc-oc v.iicel steering control moved from 
control stick tr: .gger to CSC button and 
hold in circuit provisions added 

14 - 05-64 

5 67 

j-oS.ch disconnect:', for electronics ground 
cooling ; 


OKCAI 
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DATE ISSUED 

NUMBER 

TITLE 

w 

30-04-64 

570 

Replacement of float on float switch 
assembly 


14-05-64 

573 

Drag chute mechanism 


20-05-64 

548 

Onion slicer (Engine inlet aux. bypass) 
hydraulic plumbing installation 


27-05-64 

578 

Gor recti on of S.B. 544 


27-05-64 

580 

Bracket replacement - Bleed air band 
guide roller 


03-06-64 

564 

Fuel system dump modification 


05-06-64 

582 

Rework engine inlet duct struts 

1 


06-06-64 

583 

Revision - Ship serial req's for 

S.B. 462 


11-06-64 

568 

V-iol line installation forward heat 
exchanger 


10— 06—6/f 

585 

hydraulic pressure indicator - replacement of 

W : 

10 - 06-64 

16 - 06-64 

586 

572 

shot counter 

x'i'jor replacement 


' 23 - 06-64 

588 

r.stallation ol oxygen low pressure switch 


18-06-64 

589 

' olatfom air duct revision 


15-06-64 

591 

. 11, lit base installation 


18-06-64 

595 

y ■ i \, Inlet bj -pass actuator assembly 

(A.r 839) 


F. Outstanding Service Bull 

it !. - Engines 


1. All outstanding engy 
"routine" and scheduled for 

' •; bull etins were classified .as 
. ■ • at ..ext engine overhaul. 


G. Outstanding Service Bull 

.'liability Augmentation System 


DATE ISSUED 

NUMBER 



19-6-64 

E.0.179J-3 

let ox’ l-oplc cement 

w 



0 

=' 

oxm 
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DATE ISSUED HUMBER TITLE 

1 _ 7_£,4 E.0.179J-4 Addition of resistors 

1-7-64 E.0.179J-5 Ground provisions 

H. Findings 

1. Inspection and maintenance records were found to be satisfactory. 

2. All regular maintenance and inspections had been performed with 
the exception of compass swing. 

3. There were no overdue • .standing manufacturing service bulletins. 

4. Unaccomplished manufacturing service bulletins were not a contri- 
buting factor to the accident. 

5. There were no delayed ciscr axles. 

6. There is no indication that any known discrepancy or maintenance 
action, was directly related to the cause of the accident. 


I. Recommendations 


1. None. 



Lt Col USAF 

Deputy Commander for Materiel 


25X1A 




Inspection Supervisor 
Lockheed Aircraft Corp 


(" 


w 
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AUTOMATIC FLIGHT C0HT .n . t i LL-A. SYSTEMS GROUP 

INVESTIGATION OF MAJOR ACCIOli-T ILVOlVIKC A-12 AIRCRAFT S/N 133 
'fillCH OCCURRED AT DET. 1, 1129TJ SAS, LAC 732-i 3, NEVADA, ON 9 JULY 1964 


A • AFCS SYSTEM D ESCRIPTION 

1- The total AFCS and ADS sy-L.-ras consist of the Stability Augmenta- 
tion System, the autopilot, the : cl. trim system and the air data computer 
system. (See Figures 1, 2, and 3) 

a . Stabi lity Augment u __ yutem (3AS) 

(1) The 3AS augments the inherent dynamic and static stability 
of the basic aircraft. It is designed to be ON and operating at all times 
in flight. Rate gyro and lateral accelerometer signals actuate series 
hydraulic servos in all three axe.-, vhieh ‘drive the aircraft control sur- 
faces. SAS. control movements are ... t felt at the pilots control stick or 
pedals. SAS Servo authorities are limited so the pilot can easily over- 
ride any SAS command. 


(2) The pitch and Yaw SAS have triple redundant sensor and 
electronic channels feeding dual redundant servos. Logic monitor circuits 
continually monitor system operation and automatically disengage a channel 
that is malfunctioning. Cockpit running lights advise the pilot when a 
channel has been disengaged. Complete augmentation control is retained 
with ary two of the three sense 3.* channels and either one of the two servo 
channels . 


(3) The Roll SAS has dual redundant sensor and servo channels 
(A and B), Channel A drives- the left elevons only and channel B the right. 
Left and right roll servo tracking is monitored. A failure in either 
channel automatically disengages both roll SAS channels and lights a 
cockpit warning light. The pilot may manually select the remaining good 
channel and continue with full roll SAS gain. There will be some roll to 
pitch cross coupling since only one set of elevons (right or left) are 
now operating.' 


(4) The A and B servos are powered from individual hydraulic 
systems. Loss of one hydraulic source will reduce the dynamic capabilities 
of the servos but not below an acceptable level. (Pilot must disengage 
SAS channels that were operating into the failed hydraulic system in order 
to restore full gain in Yaw and roll). 


(5) The electrical power for the SAS is obtained from three 
inverters. The power for each SAS sensor and electronic channel is 
derived from a different inverter. Loss of any single inverter will not 
significantly impair SAS performance. 


(6) A triple redundant air data scheduler automatically sched- 
ules SAS signal gains as a function of pitot-static differential (a' c ) and 
static pressure (P s ). 


}V 


C 

sJ 


Hr 
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(7) The amount of cor-'- - surface motion commanded by the SAS 
is limited by the stroke of the curl,:;; hydraulic servos. The maximum 
surface displacements available are: 



Roll i2 deg. eleven each side (4 deg. differential) 

Pitch +2.? •! v. (up elevon) 

-6.5 dog. (dn eleven) 

Taw ^ do;;, raider. 

The components which comprise the SAS are: 

(a) Function Selector panel (Pilot's Controls). 

(b) SAS Electronic Components Assembly (SCA) . 

(c) Pitch Rate Gyro Package (3 gyros). 

(d) Yaw Rate Gyro Package (3 gyro s ) . 

(e) Roll Rate Gyro package (2 gyros). 

(f) Lateral Acr- -loro-mater Package (3 Accel.) 

(g) Back-up ditch Rato Gyro (1 gyro). 

(h) SAS Air Data Transducer Scheduler. 

(i) SAS ECA Mounting Racks (2 each). 


b. Autopilot 

(l) A single channel (non-redundant) autopilot is provided in 
the pitch and roll axes. Autopilot command signals are summed with SAS 
signals and operate the SAS series servos. The limited servo authorities 
also permit the pilot to easily override maximum autopilot commands. Auto- 
pilot control modes are: 

(a) Pitch Attitude Hold. 

(b) Roll Attitude Hold. 

(c) Mach Hold. 

(d) Auto -navi gat ion (ties in to INS). 

(e) Pitch attitude command wheel input. 

(f) Roll attitude command wheel input. 


(g) Control Stick Command (CSC). 


0XGA 
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(2) All autopilot s.*.;?-?.! e are synchronized to a null level 
prior to autopilot engagement. Auto- able pitch trim keeps the aircraft 
in trim when the pitch autopilot i;; engaged. 

(3) The roll and pitch autopilots are ongaged on the attitude 
hold modes by individual engage toggle switches on the Function Selector 
Panel. The other control modes are selected by toggle switches or command ' 
input wheels. Control Stick Command mode and autopilot emergency disen- 
gage switches are provided on the control stick. The Control. otick 
Command mode permits manual inputs by removing the autopilot inputs oo the 
series servos without de-energizing the pitch and roll solenoid held 
engage switches. The roll and pitch trim indicators on the function 
selector indicate the autopilot bridge error signal prior to engagement. 

(4) The control s •'\'“ u:o movement commanded by the autopilot 
is limited by redundant electro' c A. limiters to 12,4 deg. elevon for pitch 
inputs. Roll inputs are limited by the stroke of the series hydraulic 
servos to 12 deg. elevon each side. 

(5) The components which comprise the Autopilot are: 

(a) Autopilot Electronic Components Assembly (ECA) 

(b) All components listed under section (A) above. 

i ■ 

c. Mach Trim . 

(1) The mach trim system provides a pitch trim gradient so as 
to speed stabilize the vehicle in terms of pilot stick feel. This system 
automatically corrects a speed instability characteristic of the basic 
vehicle thru the transonic range. A signal from a Mach No. pickoff 
Potentiometer in the Air Data Computer drives the pitch trim actuator 
providing an elevon command proportional to incremental change m Macn 
number. This artificial gradient forces the pilot to trim nose down for 
an increase in Mach No. and nose up for a decrease in Mach number. The 
mach trim system is engaged whenever the pitch autopilot is disengaged^ 

The system is in operation between 0.2 to 1.5 Mach No. The mach trim 
system is located in the Autopilot ECA. 

d. Air Data System 

(1) The Air Data system converts the total pressure and 
static pressure inputs from the aircraft pitot static system into electrical 
outputs proportional to Altitude, Mach, equivalent airspeed and dynamic 
pressure (q* c ). 

(2) These outputs :r- a. ,.:d for: 

(a) Auto pile - -.rror and Mach rate inputs. 

(b ) Auto pile i O a cr =. soul i r g . 


3 



Approved For Release 2001/08/29 : CIA-RDP71 B00590R0001 00040001 -1 


Approved For Release 20C 

WifV*. 

(c) Mach tru 

(d) Inertial 

■(e) Manual c 
pilot to switch rudder and ail 

(3) The system p; 
altitude on the pilots Triple 
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navi ;.von system (altitude encoder output). 

3i’-r to" 1 y "3 tarn authority warning light (warns 
iron au i.oriti ,-s at 0.5 Mach No.). 

3 a digital readout of Mach, iSAS, and 
/; lay Indicator. 


(4) The Air Data "■:•. t- g : comprised of the following com- 
ponents : 

(a) Air Data Computer. 

(b) Triple Display Indicator. 


B. INVESTIGATION AND ANALYSIS : 

1. History of AFC5 Ope ration Prior t o Acciden t 

a. The AFCS installed in vehicle No. 133 was utilized on all 
flights. During the 8 hours total flight time on this aircraft there were 
no flight squawks reported on the Autopilot, Mach trim or Air Data Systems. 


b. The automatic SAS monitor system detected one verified and 
three non- verified la w axis malfunctions on 4 previous flights. Analysis 
of the non-verified malfunctions seem to indicate the trouble occurred in 
the Yaw servos or its associated wiring. In all cases, the offending 
channel was automatically disengaged and Yaw stability augmentation con- 
tinued satisfactorily on the remaining channels. Voltage transients 
resulted in Yaw-M channel warning lights on 2 flights; the lights were 
manually recycled satisfactorily in both cases. A "filter capacitor ’was 
added to the Yaw-M logic warning light circuit after flight //? to reduce 
these voltage transient effects. The Yaw-K warning lights did not recur 
on subsequent flights. 

c. There were no reported Pitch or Roll SAS malfunctions. 


d. All flighty squawks, the analysis and action taken are tabulated 
below: . ■ , 

FLIGHT NO. SQUAWK ANALYSIS ACTION TAKEN 

1 l , ' 

1 None - - - 

2 None - - - - 

3 None — 

4 Yaw-K lite Voltage Trans. No Action 

Yaw-B lite Broken wire in Yaw B R servo 

feedback. Repaired. 


P'f 

- 


4 


»s ,-i vi 
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FLIGHT NO. SQUAWK 


ANALYSIS ACTION TAKEN 


5 None 

6 lav;- A litc pi 
vehicle tr n 

7 Yaw-M lit-.. 

8 None 


Possible intermittent trans- 
fer valve malfunction, could 
not isolate. Subsequent pre- 
flight OK. 

Voltage transient. Added 
Capacitor to monitor lite 
circuit . 


9 Yaw-A lite Possible servo transfer valve, 

but condition not isolated. 

Ran hot oil check. Replaced 
Transfer valve. 

10 Yav;-A lite 

e. The Yaw-M lite that r.-urrrd on flights No. 1 + and 7 left a 

fully operational Yaw axis with : .aidant A and B channels. The analysis 
of the problem indicated that a v-Atyy transient caused inadvertant 
operation of a transistor in the ..-nluvr lite circuitry. A capacitor was 
added to eliminate the effect .. voltage transient. Yaw-A and B lites 
on flights 4* 6, 9, and 10 in<5: : c-.h.d An each case a possible malfunction 
of servo feedback transducers, v r.'or valves or the . wiring to these com- 
ponents. When the loss of si -yvA from the feedback transducers is detected, 
the servo channel automatically A; disengaged without aircraft transients. 
Improper operation of the serv- ■ • . ■>:> ‘‘tir valve due to electrical malfunction 
or mechanical breakdown usually r •. ;.nlts in an aircraft transient since the 
servo must move before the SAS monitor circuitry detects the malfunction 
and disengages the channel. 


f. Prior to flight No. 1 A AFCS was checked and a satisfactory 
preflight performed. The hot ->L1 cceck of the servo system did not iso- 
late the servo malfunction . indi c > -d on the prior flight. Yaw-A^ transfer 
valve was replaced because the rront vms unbalanced (null offset 

was within specification hov/ev . } . Yaw-Ap transfer valve currents balanced 
satisfactorily after replacing the transfer valve. 

2 . AFGS Operation During Elioi-t No. 10. 

a. The stability augm-ny .. i.r-n system, Mach trim, and the air 
data system were in operation during the entire flight. The pilot stated 
that throughout the flight he did not engage the autopilot. 


b. At 2.8 Mach No, the Yaw - a A 3 light came on simultaneously with 
expelling the chock from the l«?f ygfn; inlet. The pilot attempted to 
recycle Yaw-A several times vd-ho-.-.h success. /ith each recycle attempt 
an aircraft Yaw transient was feit by the pilot. This indicated that the 


OXCA 


? 

£ 


5 
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Malfunction was in one of the 

th & val ves . 

c. The pilot reported 
< ; .nd provided satisfactory Yaw 
also stated that the Yaw-B li, 
indicated normal operation. 

d. Hie pilot reported 
rerained ON and operated none ‘ 


•-.r.e::;icr valves or in v/iring to 


-• - ; channel remained in operation 

-ov. tout, the flight. The pilot 
come on in flight vhich also 


a itch and Roll SAS channels 

ii"--'. ri lout the flight. 


3 . Components Installed on . il Flight 


, f” AFC3 004 ^ ccmj.-x.onto installed in vehicle No. 133 

at the time of the accident arc listed below: 

Nomenclature 


4 . 


Function Selector Panel 
SAd Electronic Components Assembly 
Autopilot Electronic components 
Assembly 

Pitch Rate Gyro Package 
Roll Rate Gyro Package- 
Yaw Rate Gyro Package 
Lateral Accelerometer Package 
Back-up Pitch Rate Gyro 
Transducer Scheduler 
Air Data Computer 
Triple Display Indicator 
Mounting Racks (2) (SAS ECA) 

Condition of Recovered Components 


Part No. 

Serial No. 

DCG120J2 

F-2/J1 

GBG179J2 

F-1/J1 

DBG17&J1 

G-4 

DGG254A1 

G— 6 

DCG255A1 

G-7 

DGG256A1 

G-7 

DGG157A1 

G-7 

GG79A30 

G-7 

DLG55A1B 

G-2 

- DHG72A3 

H-7/A2B 

GJG245B1A 

G-3 

DV/G205A1A 

G-9 & G-10 

mponents were 

recovered. 


direct-inn ~ several hundred feet along the 

comoSnt °£ aircraft travel after impact. The condition of each 
component when recovered was as follows: 

(1) Function Selector Panel (photo A799) 

CM. Soae of thA a ogg!f ^phe?°iro weSIT l£tch 

SS whe'eS «rT!L?fod. and/0r b7 ^ Ro11 and P itch attitude" 

j A11 autopilot svdtches were OFF as would be normal 

ring lancung. Pitch-A and Yaw-B SAS switches were ON: all other SAS 
swindles were OFF The pilot stated that all SAS switches were ON prior, 
to impact as would be normal. p , 


mm secret 
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(c) Examination of the S \S channel disengage warning 
lamp filaments by the Electrical G~our. indicated that the Yaw-A lamp 
was illuminated and the Yaw-B, Yaw-id, Fitch -M and Roll monitor lamps 
were OUT at time of impact. Pitch- 1 and Pitch-B lamps were missing. 

This analysis agrees with the lamp conditions described by the pilot. 

(2) SAS Electronic Components Assembly 

(a) Severe impact damage with some fire damage to the. 
right end of the chassis. The front cover was off a.nd dangling by the 
back-up Pitch Rate Gyro wire harness. All plug-in cards were missing 
from the chassis. Sixty four of a total of 74 plug-in cards from the com- 
bined SAS and autopilot were recovered. Most cards suffered impact 
damage but no apparent fire damage. 

(b) The gain adjustment potentiometer panel was recovered 
intact (Photo 4643)* The pot settings were all within design tolerances. 

(c) All damage appeared to result from the impact and 
subsequent fire. Mo obvious evidence of malfunction prior to impact. 

• ( 3 ) Autopilot Electronic Components Assembly 

(a) . The chassis was torn loose from its mounting brackets 
on tile SAS .ECA and split open. All plug-in electronic cards were missing 
from the chassis. No apparent fire damage (device was found some distance 
from the fire area). 

(b) Impact damage was so severe as to preclude detailed 

investigation. 

i 

(4) Pitch Rate Qyro Package (Photos 4691 < 4&92 & 4&94) 

(a) The entire housing assembly containing the Pitch 

and Yaw Rate Gyre packages was tom from the venicle structure, and suffered 
very little damage. The cover door was intact and securely fastened down. 
Two wires were broken in the aircraft cable connector for the Pitch— M 
gyro; one was the gyro heater excitation and the other the spin motor 
excitation. It is probable th a : w-o wore broken at impact since the 
Pitch-M warning light was not report-, d illuminated in flight. .All other 
aircraft cable wires were inter- '. a the gyre' connectors to the point 
where -the wire harness was she ; at impact. 

(b) All thre gyros wore operable. The null out- 
put signal scale factors (volt;/ yor soco id) were reasonably linear, 

although out of Spec. 

(c) All thre-- - ;; : r ate gyre : were probably operating 
normally at impact. 
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( 5 ) Yaw Rate Gyro It c re (Photo? 4691. 4692 & 4o94) 

(a) The base casting was cracked at one mounting point. 

No fire damage was evident. All gyros were operable. The null signal out- 
put voltages were high. The output signal scale factor was linear and 
very close to design nominal (.li.0 volts/degree per second). 

(b) All throe Yaw Rote Gyros were probably operating 
normally at impact. 

(6) Roll Rate Gyro Package (Photos 46 8 8 & 4693 ) 

(a) The cove • way torn off and the gyro mounting casting 
broken. No fire damage was evident . The ^o?JL-A gyro wire harness was 
intact with no broken vdres but bho pa ok age connector was deformed. The 
Roll-B wire harness and conr.ect.or '..'ore torn loose at the gyro; parts of 

4 wires remained attached to the gyro. 

(b) Both gyres were intact. Internal electrical con- 
tinuity was complete on both gyros. Roll-A gyro would not .operate. 

Roll-B gyro turned over bub very rough and slow. There was no signal 
output. 

(c) - Damage was too severe to conclude anything about 
gyro operation prior to impact. 

(7) Lateral Accelerometer Package (photos 4689 & 4690) 

(a) Package was relatively intact but with severe impact 

damage. Package was torn loose from mock mount assembly - all wire 

harnesses sheared off at connectors by impact. No apparent fire damage. 

/ : 

(b) All three accelerometers were operable and their 
output signals appeared to track each other normally. 

(c) There is no evidence of accelerometer malfunction 
at time of impact. 

(8) Back-up Pitch Rate Gyro 

(a) ' Disintegrated at impact. Only the gyro rotor was 
recovered. Scratch marks on the rotor indicate it was spinning at impact. 
No apparent fire damage. 

(b) Cannot evul-ro performance at time of impact. 

(9) SAS Transduce r - 1 Sche du ler fa*,, and P ? ) 

(a) Relative'. ' : •... nut :,h severe impact and fire 
damage. All wire harnesses ano ..-u.rs v.-.r-o intact but the wiring was 
badly burned. Impossible to m- ' ' - cm ntin u ti checks. 
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(b) Damage - for owf! action. 


(10) Air Data Corr - 

• '.F:i ?■. 479 S) 

(a) Cover t • 

by inpact. Wiring connectors t t 
iapact. No apparent fire dan-.' , 

. Intern-’" workings severely damaged 
-it vrl. \ inmess sheared off by 

(b) An inve 
computer readouts at time of 
t'(>o position of the gear trai- 
excessive damage. 

■ ■ 3 ■ - ide to deterriine the air data 

•■'..us ions could be drawn from 
tch actuator arms due to 

(c) Voltage 

and loach No. potentiometers 

; - ; made on the q' c> ? s , 

' •; results: 

(i) q’ 

..ndicatod approximately 214 KSAS. 

(2) Lo. 

'?• Indie; bed approximately 000 ft. 

(3) Lo ; 

; - ;b "4 indie- od 7230 ft. 

(4) Kaon - 

indie , approximately 0.43 Mach. 

(d) Evider.o 
operating normally at impact. 

I;, ’ ir Data Computer was probably 

(11) Triple Displ 

.tor (Air Data Read-out Instrument) 

(a) Severe :i 
read-out dials missing. No a, p 

. r'-ir . -e. Instrument face and digital 

(b) Impact 

- .vo • ; for evaluation. 

(12) S.'S FCA Mount' ■ 


(a) Both rae' . 

entire assembly had been tom 

No apparent damage to racks. 

: *. bached to the 31 S EC A. The 
: ; ; ' structure at the shock mount 
o. orated freely. 

(13) The Yaw-A Trr ' 

" Cv.ft and right) 

(a) Valves v.vre 
of internal wiring were noted • 
spec. No continuity check cox’ 
ducers due to excessive damage ' ~ 
the transducers). The engage . .F. 
the tube carrying the wires fr ex- 
directions from, the cut tube w; - 

• for continuity. No malfunctions 

‘ ' . . .‘oh- : oes were within the required 

r formed on the SAS feedback trans- 
it ; crash (all plugs vrere pulled out of 
’. .■■'Vi on the right Yaw transfer valve had 
’o'- severed but continuity in both 

;■ r (i .ciy . 

(b) Mounting r.- 

red normal. 
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C. FINDINGS 

1. A malfunction occurred it • 
engine inlet shock was expelled ?•’* 
ally disengaged. Yaw SAS opera 1 ' - 
servo channel throughout the • .a 
that the Yaw SIS contributed to li .. 

2. Rol.l SAS operation was 

•3. Pitch SAS operation w; 

k. Autopilot was not urn.'- 

5. Mach trim operation v. . • - - 

6. There is no evidence cl 
flight. 

7* The Automatic Flight Control 
to the accident. 
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Taw-A cor vo channel wh en the left 
eh .2. S3. Yaw-A channel was automate c- 
•- r !• •■!'• /il on the remaining Yaw-B 
' of the flight. There is no evidence 

cc I lent. 

rough out the flight, 
oaoi-'h out the flight. 


. rely normal through out the flight, 
at a S vs tern malfunction during the 


and Air Data Systems did not contribute 
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HYDRAUl: 


■ investigation of 'major acci- 
.which occurred at pet. X, 1 
9 Jolly 1964. 

!/U System Description: 


1. There are four hydr 
airplane to provide power t 

■ units, Under all normal op 
•independent of each other. 

1 providing 3350 psi. “Bach" o v 
engine driven, fixed angle , 

2. The "A" hydraulic c. -■ 
cylinders, seven outboard c" 

r eleven cylinders (see Figu’- 

3. The -B" hydraulic ? • 

; remaining rudder cylinders, 

cylinders and the three rer* ' 

4. The "A 11 & "B" hydra 
f Oil tank feed into the res. 

hydraulic pumps, A series . 

: until the pilot elects to vr~ 
\ hydraulic system (surface c 
I will be '.intersystem ‘leakage 
\ system to the unnressurisef 
servos. This reserve oil 
f the servos. 

5. ‘The "L" hydraulic a • 
air inlet control, the land ' r 

- cylinders), brakes, refuels r; 
\ UHF antenna cylinder and no- 
il 6. ‘The "R" hydraulic s;n 
r ( air inlet control, to the 3 05 
. I when the "L" hydraulic sys^n 
•| emergency operation when a 
I has occurred. 

i : I 7 , '• The hydraulic fluid - 
f- ! refined petroleum base oil ’ 
i of -30° to -i^50°F. It . is r- 
temperature. It contains an 
(TCP) and an oxidation inhil 
f ‘pour point of -75° and a nr • 


aircraft S/N 133 
?, Nevada on 


sine installed on the A-12‘ 

. hydraulically actuated 
-dition: the systems are 
-a arc? c Losed center system: 
r=? terns 1 : served by its own 
volume, ••'is ton type pump. 

■ -.iK . ' . . . 4 ■ . 

-irloo 7 —'. -or to two rudder 
•» 9 ov. ^nd three inboard 


mmrer to the two 
■ining outboard 
o To von cylinders » 

■ ; - : ■ - ■ h ■ p| 

a common reserve 
~ feeding "A" & "B" 
rMs oil in reserve 
.■wet the "A" or "B" 
'obcs pressure, there 
.-..-H.rsf >d hydraulic 
'—surface control 
r- oil lost through 


- — J 0 s ocwer to th e left ehgi no 
\ 3 ociuciing unlocks and door 
- door '’ud ^ probe latch cylinders, 
control (see Figure #2). 

,vj des power to the right engine 
- ; nr- for emergency gear retraction 
v : lrd and to the brakes for 
ffi n rviulic system pressure 


; r . :,he A-12 aircraft is a highly* 
y<c- r , ' p rough out the temperature range 
r ; p I ; or V ;~302 hydraulic oil, high 
t 7 _*;onr additive, Tricresyl Phosphate 
r . _ ■ 702. The fluid has a maximum 

w" flash point of 38Q°F. 


ttP £ t 


Approved For Release 2001/08/29 : CIA-RDP71 B00590R0001 00040001 j-1 



■?’ W’ 1 tir 


I Approved For Releais«g^jg!06/29 i Cl A-RDP71B00590R0001 00040001^1 

' : : : - ' h 'I 

3. Investigation and Analyc 


1, The majority- of the 
of the surface control servo 
: widely scattered with the pli 
adjacent to the components; ' 
with dirt. 


: :■} with the exception 
crash damage or were 
■on at. the tube nut 
se openings were ‘filled 


2, ' The four main hydro.-, * 
The "L" and “A" pumps were s: ' 
Box along with the generator 
still attached to the right 
(photo 4^16). The "B" pump. 
Box- with the gear box suotal •" 
pad. The four pumps were fen . 
pump case drain ports toward '! 
from the cases as evidenced >y 
each pump. All hydraulic pi- 
tube nuts adjacent to the p- 
with dirt, 

a, The "B" hydraulic 
body. The pump was returnee 
flushed without' disassembly, 
the now-pump test procedure 
Including the hot test at 


ore recovered intact, 
he left Remote Gear 
.0 ”R'*' pump was also" 
bag with the generator 
the right Remote Gear 
vmd the pump' mounting 
position putting the 
of the oil had drained 
ground directly beneath 
broken at or near the 
ends pretty well filled 


surface scratches on the 
ic labor story , cleaned and 
holy functional-tested' per 
J all tests satisfactorily. 


b. The "A" hydraulic 
body. The pump was returned 
flushed without disassembly, 
specification allowable; "how 
noted. It was felt that "add' 
perhaps disassembly for more 
Operable, ... 


c. The »L» & «R« bye rat. 
on the bodies' and after clearirr 
pumps. No further tests were v 
operable. 


only surface scratches on the 
-dran’M c labortary, cleaned, and 
,0 rur.-n the drive shaft was within 
i -hi grittiness in turning was 
u fling would be required or 
cleaning. The pump still appeared 


; ,..a :-.p3 had only .surface scratches 
-■'.-.rod t.ho same as the "A" & "B* 1 
.-.d. these pumps also appeared 

* : ..... . .v 4 ;■ h-f 


t ; 3. Main Hydraulic System ‘filters: All eight- main system^ filters 

; were recovered, Examination showed little physical damage, except the 
i 4B» return filter bowl was dented, causing a s;:mll puncture. Photograph 
| noted show the condition. of the filters and the attached .parts the way 
they were found at the crash scene. ' 


"A" System -'Br«: ; 
“A 11 System - Ret-. 
”3" System' - Pro 


0 (Photo /,.6?4) 
(Photo 4o4B) 
e"-- (photo 4- 42) 


^Pressure filter in pictiu 


'•-"i - '• ; should be »B'! Pressure 


r $ f P £ T 
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-d. Following are p:.: 
(pl3 r- ,; ; 16) and the high to- 
Article 133 just prior to t! 

TAB IF. OF I 

CHECKS 


Sizes 


(Allowable) (itOOO) 4 

Gig #13 (Pi) 3080 [• 

Gig #13 (P2) S45 

Gig #16 (PI) 799 

Gig #16 (P2) 16909 

Gi g #16 (Rl) 1199 

Gig #16 (R2) 33219 7 

£i-Ternp Cart 
(Pressure Pump) 4242 
li-Temp Cart 
(Reservoir 15920 

: | e. Following the f 

level of the hydraulic oil 
hydraulic systems wore uepi 
work. The follovring table 
. jprobably representative of 
Ihe time of the accident. 

klRPIAKB HYP , 

S/M 3Y3T, 5-14 


h •- checkout carts (Gig) 
cart that was used on 


• .. #t.:i #1 t 

Sizes 'Sizes " 

50-99 Over ICO 

(150) (5b) 

9 10 

7 5 

18 16 

6 6 

7 3 

28 6 


ns made of the contamination 
- rcept those airplanes whose 
tor previously scheduled 
his check which is also 
levels in airplane 133 a t 


•.TIGLd; COUNT 


25-49 50-99 


b.TR 100 


A RET. 
B 11 

A KIT. 
B " 

A ROT. 
3 " 

A RET. 
B » 


B 


OPEN 

u 

1,34s 

OPEN 


7,849 

* > > 

888 

117 

4< 

. i 

18,750 1 
310 

n 'nnr. 

510 

106 

16s 

17 ' 

122 

' 4 
/ 
O 


A BET. OPEN 
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d, "B" System ~ Rc : ■ 

e, "L" System. - Pr 

£, U L" System — Re 1 

g. "R" System - Pi* 

h, n R" System ~ Ro' 

little oil was found 5 
of tubing were still attach 
quite dirty* The Tl A 11 Syste 
good size piece of the left 
inplace, but even this f li- 
fer contamination of, reside 
insufficient quanity, and an 
the elements showed jno; e:<co 
of oil through the elements ; 

4. Oil Reserve Tank: 

Tank was badly dented and h- 
'very little oil was in the 
the tank was oil-soaked inch' 

5. Hydraulic Oil Clear ^ ' 

: l ' A,, Considering the v 

hydraulic system, particular q 
contamination' was considero,’ - 
is taken to assure clean oV 

b» Following are t 1 
acceptable for this hydraul 

COMTAKIHATlcr LIMITS ' 

Oil As Purchas' d 
Particle / filtering C: 

: Size Conditionin' f 


f 5-14 

10,000 

15-24 

4,000 

i'25-49 

1,000 

! 50-99 

100 

{ 100-299 

50 

! ’ c. 

Method of Con 


|t ion by the particle count 
'Practice, AKP598, Society c 



i'i > 


l r bowls; only short pieces 
body and these openings wore 
- was still attached to a 
vcaaL feet of plumb':! ng ' ' still 
'• oil in' it. Particle court ' 

. ' c could not be ma.de due to- 
itnd. Visual inspection of 
t hat would have' restricted flow 


1 pur.citrr cd pla ces in the hr ^o. 
hei crash the ground underneath 

- ? o tan! 1 ad oil at the time of impact, 


ts in ’ -k; slide-type valves of the 
the- surface control servos, particle 
jj-rortart . Considerable precaution 


ration considered to be 


.u tr> 


fated g 
Cample j 


Che ckout 
Cart 

15,000 

6,000 

1,500 

150 

50 


■round equipment , 


Aircraft 

' 30 , ode. 

3.000 

2.000 


.■—r'inat"' on of particle contamiria- 
■: based on Aeronaut! cal Recommended 
: id ve Or gineors , Inc. 
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128 

128 

A RET. 

B " 

530 

4,300 

’ \ '■ 

13 

92 

3 

22 

0 

13 

129 

129 

! A rST. 

B » 

: 9,800 
8,828 

*■» t >*»/■• 

/ 

■ 3 

‘ 7 

122 

' 287 

31 

13. 

o o 

3P 

A RET. 

• B, " 

V 9,400 
31,050 

+ >•* r- •' 

P 

' P 

i r: t <> 

' 29 ' ' 

85 

‘ 16 
28 

131 
131 ' 

A RET . 

B " 

" 23,200 
5,388 

5 

n m 

t *i n 

33 

39 

6 

5 

132 

132 

A RET . 

B " 

12,250 

"18,050 

V } 

o <> 

40 

287 

' " 20 
97 

(AIRCRAFT LIMIT) 30,000 

> 

2.000 

200 

50 


C , Findings : 


1, Considering the impor. ; <f cleanliness, a great deal 

i- of L t devoted to dor..-v -we the nrobable contamination level 
l ‘ , t 133 ~ ' '.te the accident the iroimd 

teaf«re lact uid on'airc-a»t VS «« «* 

tee contamination levels of tec ■■ determined, teese 3*ve-~ 

,wuld be indicative ' of the ,11 condition in aircraft 133. The con 
'taminaticn levels, as detent"' , re accen.a e. 

2. Let-down from altitude to tev;innir 3 of fteal approach appeared 
#o be normal; the landing x pr ; ssure rages were not 

^ctuaters were extendedjitl, ; — that the "L" and "A" 

-hydraulic systems contributed to the accident, either by malfunction 
,|or loss of the *<L" or “R" hydraulic system. 

O The "A" and "B" hydraulic systems are the power sources for 

: ;L hp surface control servo! Letdown from altitude to final approach 
.the surface °f^oioerv . pressure lights were not 

^appeared to be norma Vthe - • • * are designed so that either 

i^Sc th-' control surfaces Oil cleanliness is 

;- s r d 

.tT hfacc^^n^c, Ud-lic sys/cm had E one out at the Oast 

: f inement, . ... v . s , r .... . ; 


TrO 'AIV OtU VU VCiXVk. , , j 

it . iV uTjn main hydraulic system conuributea 
hydraulic system had gone out at the la so 


id 


U 


'7 ■ • ■ in: * h 4 i 4 t : i-T' • f 
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5 RELIEF VALVE 



NOTE: "l" SYSTEM ACCUMULATOR 
INSTALLATION TYPICAL FOR BOTH 
SYSTEMS AFTER COMPLETION OF 
SERVICE BULLETIN M6L ON 
SERIAL NUMBERS 129, 130, AND 
131 BOTH ACCUMULATORS IN- 
STALLED AS SHOWN IN "R" 
SYSTEM. 


L SYSTEM PRESSURE 
I. SYSTEM RETURN 
R SYSTEM PRESSURE 
R SYSTEM RETURN 
CASE DRAIN 
NITROGEN PRESSURE 
ELECTRICAL 
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: Investigation of ‘ major :■ 1 . - ; 

occurred at bet 1, 11291 ; ■ . 

•a; Aircraft' throttle cotta f, 

1, . System Descripti")'. 1 

a. The aircraft ;. : ;i 
cockpit throttle quadrant ■ c 
side console. This asse. 1 0 
attached to the pilot's . 
lover used to vary the t 
landing gear warning swl. 
regulators and form a si 
cables are routed from - 
wheel .wells to the naccl' 
rant. This quadrant is 
• the engine fuel control 

2. Investigation an 


Jl, SYSTEMS 


•ut 'involving A-12 Aircraft, 3^N 133 > which 
.o Vega s, . Nevada on 9 July' 1964. 


control system originates in the 
i which .a located in the left hand 
ir.s two cable tension regulators 
rs. l’h.i.s assembly includes a third 
stem friction and also includes the 
■ cables are attached to. the tension 
•:. loom system for each engine. The 
'■-.qb vi- . fuselage out the main gear 
. r : . . • -y terminate on ’ a ..*9 c bio quad- 
; rt torque tube whies actuates 
•11 rank and pushrod linkage. 


a. Throttle Con! ■ the cockpit to the termnal (pulleys. 

(1; The coca a r ; hrottle qua .rant was extensively damaged 
at the time of impact, ill a pro sting si cture attached to the aircraft 
was torn loose. The basic .components although damaged were in a condi- 
tion that they could be (Sec photo 1-4602) 

(2) The cockpit throttle lever for the left hand engine was 
broken at the top cover of the quadrant. It was not found. The lower 
. section of the lever was . intact and was in, the idle position. The cock- 
. pit throttle lever for the ...right hand engine was intact, but bent inboard 
45 degrees. The lever setting was approximately 10 degrees forward of 
the military power range, "h scale tension regulators were intact 
although they were twist-, i distorted. The basic springs in the reg- 
ulators we^e not broken aal secured in place. All components of the 

unit were bolted and secur. :'. n place,. The throttle cablep which attach 
•to. the tepqipu regulators were found detached from the regulators. All 
cable ball fittings were cur-ly attached. The cable pulley bracket 
which .routes the, cables day, ft tl rough! the cqckpit was damaged. 

The brackets were intact m. . ;otul structure was bepi and twisted, 
ITwb of the four pulleys v c- ,;-o'<cn. 

: (3) The throb i: • - -las arc routed with the ele von and 
rudder cables aft from the cockpit using the same puiley bracket clusters 
to’ the main gear wheel well. The damage to the pulley” brackets and the 
■ cables, ara .described in the ole von system investigation, 

p-.i! ;|r j 1 . v : . *- . . ■ . :J ' 

(4) At the main gear wheel well bracket, the cables are 
> ropted outboard to a ierjfdnai pulley bracket attached to t he forward slue 
4. of. the wing beam. The pulley brackets on both LH and RH side were found 

OXCART secrei^^Im ! " : 
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throttle qu r > .rant was extensively damaged 
pro -ting ot cture attached po the aircraft 
o puiicnts although damaged were in a condi- 
•in-.u,' (Sec photo I-4602) ] 

throttle lever for the left hand engine was 
he quadrant. It was not found. The lower 
act and was in. the idle position. "The cock- 
fight liand engine was intact, but bent inboard 
nj w ic "pprocd-rnately 10 degrees forward of 
T o :. le tension regulators were intact 
n, •bstorteii. The basic springs in the reg- 
opcurc-d in place. All components of the 
.n place., The throttle cablep which attach 
.r : found detached from the regulators. All 
ur-ly attached. The cable pulley bracket 
• i t tlrough! the cqckpit was damaged. 

> -etal structure was bent and twisted. 

.=ro*<on. i >( 

• : : ■ • - :u* J 4 •. - ? if v*v . '. 

• c chics are routed with the elevon and 
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to be damaged. Both LH and RH bi’ackets were broken at the terminal 
pulley. All cable ends were found secured in place at the terminal 
pulleys on LH and RH side. Both the LH and RH cables had failed about 
36 inches from the terminal pulleys. The type failure was due to an 
overload condition. This was evidenced as the cable ends were torn at / 
different lengths and the cable strands unwound in a snap-back manner. 

b. Investigation of LH throttle linkage from terminal pulley to 
LH engine fuel control unit. 

(1) The torque tube to which the terminal pulley is attached 
has a bend in the center upwards about 3 degrees. The crank end of the 
torque tube was broken at the tube. The pushrod from the torque tube 
crank to the engine crank has a 30 degree bend in it about 4 inches from 
the engine crank. Both ends of the pushrod were bolted and secured to 
the crank ends. The engine bell crank was not damaged but the fuel 
control shaft was broken 2 inches from the crank end. The two serrated 
washers between the crank and fuel control unit were on the fuel control 
shaft and engine crank. The tie rod from torque tube to engine was not 
found . 

c. Investigation of RH throttle linkage from terminal pulley to 
RH engine fuel control. 

(1) The torque tube to which the terminal pulley is attached 
has two bends about 8 inches apart at a 10 degree angle with each other. 
The bend starts about 14 inches from the terminal pulley. The torque 
tube was broken 6 inches aft of the terminal pulley. The crank end of 
the torque tube was bolted and secured to the tube showing no damage. 

The pushrod from the torque tube to the engine crank has a 30 degree 
bend in it about starting at the crank end. Both ends of the pushrod 
were bolted securely to the crank ends. Both rod end bearings were 
bent at the threads. The engine bell crank was twisted and bent, and 
had separated from the fuel control unit. The tie rod from torque 
tube to engine was not found. 

' . = . . ! 

3« Findings. 

The described damage to the throttle control system was the 
result of crash impact. The system was operational and structurally 
airworthy prior to the mishap. 

B. RUDDER SYSTEM. 


1. System description. 


a. The pilot input, it. t ho rudder servos is taken from conven- 
tional rudder pedals throug. . ; nsion roue go a cable tension regulator 
in the cockpit. From the cauLo I "? cion re 'ulator the motion is tran- 
smitted through two closed loop er.le cyst * ms, one for each rudder, 
to a terminal. quadrant in each wing just i : board of the nacelle. 


2 
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From these terminal quae - • motion is transmitted through torque 

shafts and pushrods to t i> Input levers in the fins. The trim 

actuators which include t 1 ---- ' ' a prints and trim position transmitters 

are connected in parall- ‘ ■ pilot. The rudder trim and feel 

spring assembly is supn i that all its loads are reacted tnrough 

a shear pin. In the ev< v trim "ctuator should seize, the resis- 
tance from that actuate- >v.-<: '/ applying sufficient rudder 

pedal force. Motion fn the pilot or the trim actuator is 

transmitted from the se. ■ lever into the rudder servo package. 

This motion is then earn' ' -ugh lovers and rods to the dual hy- 
draulic control valve wl l -rols the direction and rate of the 

surface actuating cyclii , -ere are two cylinders on hydraulic 
system "A" and two cylin m hydraulic system fl B M for each rudder. 

From the actuating cylii the motion 3 ... transmitted through an inter- 

mediate crank and link to t' • ivtder surf ice. The motion of the inter- 
mediate crank is also uv h- g ?••• ve th- follow— up rod which centers the 
dual hydraulic control v ■ .•!..• a ti:e .-roper surface position is reached. 

A second means of surfaev -o vitrei, to satisfy the need of stability 
augmentation is through dual mod. piston in the servo package. One 
mod piston is on hydraulic system "A", the other is on hydraulic system 
"B" and each. is controlled 'y separate electro-hydraulic transfer valves. 
The electro-hydraulic tr; i . ’ valves -receive electrical control signals 

from the stability augment r. -n ../stem. These electrical signals are 
used to control hydrauli > Lie ...>1 pistons. Motion of the mod 

pistons is transmitted tl.r - "eke to the same dual hydraulic- 

control valve actuated by t y .’. it or trim actuator. To limit control 

surface travel for high spv v flight there is a pilot operated surface 
limiter control handle in the cockpit. This handle when in the forward 
(or on) position restricts - : o - •''vor-ient of the rudder pedals and cable 
tension regulator in the col- i.. Movement of the control handle also 
operates three electrica. .. .> user: m the circuits to control me 

servo surface limiter solenoid valve and the visual warning indication 
for correct handle position. The rudder limiter stops in the cockpit 
are mechanically connected to the roll stops on the stick and the same 
handle operates both. (See figure 1) 

2. Investigation and Analysis. 

a. Rudder Controls from the Control Stand to the Servo Unit. 

(1) The cockpit rudder parts were damaged extensively at 
the time of impact. The basic components in the control stand, although 
damaged were in a condition that they could be examined (see pictures 

1-4590 and 1-4595). 

(2) The left hand rudder pedal was bent and twisted but 
secured to its structure. The right hand rudder pedal was broken at 
the point where it attaches to the arm structure. The pedal was bent 
and twisted. The linkage 'rom the pedal to the cable tension regulator 
was bent, twisted and th. pushrods were broken. The basic attaching 
bolts for this linkage system was bolted and secured. 
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,u was damaged extensively. 

*!iich affect the cable tension of the 


The 


basic springs in the regulators 


U' 


- rf: -■> The regulator sectors to 

■ i’. ached ■■ 1*0 twisted, and distorted. It 
, i.-.-nu which attach the regulator to the 
.cured in place. The rudder cables which 
tor wore found in the sectors. The cable 
btr.ohcd to the cables. 


(3 ) The cabl 
The elements of the regul 
control system cables wer 
were not broken and were • 
which the control cables 
is noted that all bolted 
control stand structure • 
attach to the tension re; 
end fittings were secure!; 

(4) The rudder e-h/les are routed with the elevon and throttle 
cables aft from the cockpit -• in.' the same pulley bracket clusters to the 
main gear wheel well. The damage to the pulley brackets and the cables 
are described in the eleven system investigation. 

(5) At the main ,r «ar wheel well bracket, the rudder cables 

are routed outboard to pulls., brackets attached to the wing beam. This 
pulley bracket also routes the cables aft to a terminal P u 11^7 f- " 

rod linkage in the inner winr. ihis bracket and pulleys, both left hand 
and right hand were intact .. th no apparent damage. 

b. Examination of terminal pulley and rudder pushrod linkage 
to the LH rudder servo, (see pictures 1-4850 and 1-4856). 

(1) The cable < nd fittings were found attached to the 
pulleys secured in place. The cables failed 5 feet from the cable ends. 
The cable breaks were due to an overload condition. This was evidenced 
as the cable ends were torn at different lengths and the cable strands 
unwound in a snap-back manner. The pulley and torque tube was not 
damaged, however, the clevis end of the torque tube was slightly twisted. 
The supporting structure for the torque tube was intact. 

(2) The pushn-i from the inboard end of the torque tube up 
to the idler bracket in the nacelle was bent and twisted about 180 de- 
crees. The bend occurred about 12 inches up from the torque tube crank 
end. Many dents about j inch deep were found. Both ends of _ the pushrod 
were bolted and secured to the crank ends. The rod end bearing on ■ i - 
idler crank side was bent aoout 15 degrees. 

(3) The idler crank and supporting structure was bent and _ 

■ twisted. The idler crank was broken at the crank hub . end. The attaching 
' bolt from the crank to the crank bracket was secured in place. 

(4) The pushrod from the idler crank to the top bell crank 
was bent about 15 degrees. The rod end bearing on the idler crank side 
was bent 10 degrees at the threads. Both ends of the pushrod were 
bolted and secured to the crank ends. 

(5) The top bell crank and supporting structure was damaged. 
The structure was twisted ■• ),! bent. The upper crank end was broken 
about 3 inches down from hi clevis. 
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(6) The pusnrc 
servo unit was bent and twis 
bearing on the top bell era:; 
rod was broken about 4 in., 
rod were bolted and secured 



* rob. the top bell crank aft to the rudder 
ted in about five places. The rod end 

-,lde war; broken at the threads. , The push- 
irom the aft end. Both ends of the push- 
to the crank ends. 


c. Examination o;. f-. ruinal liilley and Rudder Pushrod Linkage 
to the lill Rudder Servo. (. ; ; 1-4346 and 1-4586) 

(l) The caoic >:d ' xtings were found attached to the pulleys 

secured in place. The caoi: ;■ i-. iled 3 feet from, the cable ends. The 
cable breaks were due to it; overload condition. This was evidenced as 
the cable ends were torn :-x different lengths and the cable strands un- 
wound in a snap— back roanim . The inboard end of the torque tube was 
broken at the offset section of the tube. This inboard end of the torque 
tube containing the crank was not found. 


(2) The pushrod from the outboard end of the torque tube up 
to the idler bracket in the nacelle was bent about 180 degrees. The tube 
was flattened over its eat Irv length. The rod end bearing on the torque 
tube end was not damages ■ :x the attaching bolt had sheared from the 
torque tube clevis. 

(3) The idler eranx was broken at the crank hub end. The 
crank bracket and supporting structure was twisted and bent. 


(4) The pusnroo from the idler crank to the top bell crank 
was bent in two places aoouc 10 degrees , 4 inches apart, the first bend 
starting 2 inches from the- idler crank end. The rod end bearing at the 
1 idler crank was broken bk, threads. Both ends of the pushrod were 
bolted and secured to the crunk ends. 

d; (5) The top bell crank was broken into three pieces. The 

•iv lower crank end was broken at the crank nub. The upper crank was broken 
below the clevis end. ?'v supporting structure for the crank was not 
found. 

■ '(6) The pushrou from the top bell crank aft to the rudder 
servo unit was bent, twisted anu flattened over its entire length. The 
rod end bearing on the top> bell crank end was broken at the threads. 

The bearing portion was not iound. The pushrod was broken about 6 inches 
from the ait end. The aft end ol pushrod was bolted and secured to the 
crank ends, 

3. Findings. 

The described damage to the rudder control system from the cockpit 
control stand to the terminal pulleys xn the inner wing and the mechanical 
linkages to the rudder servos at the surfaces was the result of crash 
impact. The system was operational and structurally airworthy prior to 
the mishap. 
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C. ELEVGN SYSTEM 

1, System description. 

a. The pilot input for pitch and roll is applied to a conven- 
t i onal stick in th e c oc kpit * r rom the stick th e roll mot i on is t r ans - 
mitted through a torque tube, crank, and pushrod to the roll cable 
tension regulator in the cockpit* From the stick the pitch motion is 
transmitted through pushrods and cranks to the pitch tension regulators 
in the cockpit. Both the pitch and roll tension regulators are designed 
to operate also as cable slack absorbers. Motion of pitch and roll 
tension regulator is transmitted through a dual closed loop cable system 
which is routed through the fuel tanks inside a tube on each side of the 
upper fuselage. The cables terminate on a pitch or roll cable quadrant 
located in the tail cone. From the pitch and roll quadrants the motion 
is transmitted through torque tubes to the mixer in the tail cone. The 
mixer is a mechanism of levers and links that uses inputs of pitch or 
roll motion or combinations of both, and converts them into a single 
output motion to control the elevon surface position on one side of the 
airplane. The mixer includes one spring for pitch and one spring for 
roll which produces the control stick forces felt by the pilot. The 
mixer has two output rods, one to control L.H. elevons and one to 
control R,H, elevons. These two mixer output pushrods move independently 
of each other being controlled by the combination of pitch and roll 
input position. The mixer contains one electro-mechanical trim actuator 
for pitch and one electro-mechanical trim actuator for roll. The pitch 
trim actuator has, in addition to the pilot controlled trim motor, a 
second lower speed motor controlled by the autopilot or mach trim systems. 
Either of these motors, through gearing within the actuator, drive the 
same jack screw which changes the ejctension or retraction of the actuator. 
The mixer output rod transmits motion to a crank on the inboard servo 
package. The follow-up rod from the surface is connected to the same 
crank but on the opposite side. Thi3 crank with the input and follow-up 
rods on its end is pivoted on another lever that transmits motion into 
the servo package and through a linkage to the dual hydraulic control 
valve. The dual hydraulic control valve controls the direction and 
rate of 6 actuating cylinders on the inboard surfaces, three on hy- 
draulic system Tt A% and throe on hydraulic system "B". A second means 
of surface control to srti-fy the need of stability augmentation and 
autopilot is through th of the mod pistons within the inboard 

servo packages. There . e mod pistons in each inboard package 

controlled by separate ej *:-ctro-hyd raulic transfer valves. Two mod pistons 
are used for pitch control mid one for roll. A more detailed explana- 
tion of the operation of the servos can be found in the servo, hydraulic 
and electronic sections. : melon of the inhoard surface is transmitted 
through a system of push rod;: cranks and torque tubes through the inner 
wing, under the engine :rh through the cm ter wing to the outboard servo 
input lever. The second ocshrod in the Inner wing of this transmission 
system is a preload sprfn < crtridge to protect the transmission system 
from overload during mrr - cm find testing as this system is power- 

driven by the inboard c; ' re. Motion at the outboard servo input 
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lever is transmitted through linkage into the outboard serve package 
to the dual hydraulic control valve. Position of this hydraulic control 
valve controls the direction and rate of the 14 actuating cylinders on 
the outboard surface, 7 on hydraulic system "A" and 7 on hydraulic 
system ”B". The follow-up rod is connected to the surface and to the 
outboard servo input lever at the opposite end from the input pushrod 
and serves to center, the dual hydraulic control valve when the proper 
surface position is reach ! ho dual hydraulic valve in the outboard 

servo package includes <■ bins spring that loads the valve and trans- 
mission linkage to eliminal c lost motion. In order to keep the outboard 

from going to toe full down position in the event o^ a failure 
in the transmission, the outboard servo installation includes a spring 
loaded cartridge set at the 2° down surface position which is capable 
of over powering the bias spring. To limit elevon roll control surface 
travel for high speed f li r . c there is a pilot operated surface limiter 
control handle in the cockpit. This handle when in the forward (or on) 
position engages a sprin ■ loaded stop that limits control stick motion 
in the roll direction only. Engagement or disengagement of this stop 
operates electrical switches that are used in the visual warning indica- 
tion for incorrect handle position. The roll surface limiter stops are 
connected to the rudder limiter stops mechanically and the same handle 
operates both (see figures 2 and 9). 

2. Investigation an,: .l a-lysis. 

a. Elevon Contra • = from the Cockpit Control Stand to the ^ixer 
in bhe Tail Cone. 

(1) The cockpit control stand parts were damaged extensive- 
ly at the time of impact. All supporting structure to the aircraft was 
torn loose. The basic compon-arU-. of the control system, although 
da m aged were in a condition that they could be examined. (See photos 
1-4590, 1-4595.) 

(2) The pilot control stick was broken in the hand grip 
section and also broken at the oottom end where it attached to the foie 
and aft torque tube— pushrod linkage. This linkage system which tran- 
smits motion to the pitch and roll cable tension regulators was found. 

All cranks and bolts were found to be secured in place. The pushrods 
from the linkage to the ro/qxlators were broken in the center sections of 
the pushrods. The rod *- - nc bearings on the ends of the pushrods were 
found secured to the linkage. 

(3) The pilot operated surface limiter control handle was 
•found detached from the control stand. The handle was found positioned 
in the AFT or out position which indicates that full surface travel was 
available as it should be. (bee photo 1-4538. ) This position must be 
accepted as the position prior to impact since the action for engage- 
ment for unrestricted surface travel is a two position, aft and then, 
right angled motion which is most improbable to activate to this position 
as a result of post impact forces. 
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(4) The pitch and roll cable tension regulators were 
damaged extensively. T e elements of the regulators which affect 
the cable tension of control system were intact. The basic 
springs in the regulator • «• not broken and were secured in place. 
The regulator, sector: tne control system cables are attached 

were twisted and dis', ■. . - is noted that all bolted connections 

which attach the reg u.u-' ; ■ t he control stand structure were se- 

cured in place. 


(5) The - "T. ccih.: oa v.bich attach to the pitch and roll 

regulators were foun- ' ■ ; t regulator sectors or adjacent to 

the units. All cabl ttings wore securely attached to the 

cables. The cable pin.. or oxeis in the control stand which routes 
the cables outboard arc .ft iroui the control stand through the cock- 
pit were intact althoug- : oi' the pulleys showed fire damage. The 
cable pulley brackets fo-nari of the nose gear wheel well area on the 

. left hand and right liar: .• lao of the ship were bent and twisted due 
to impact. The cable.; , rudder and throttle system) failed in 

this area. The type of failure was due to an overload condition. 

This was evidenced as the on-, ie ends were torn at different lengths 
and the cable strands unwound In a snap-back manner. It was observed 
: that all cable disc orr. -■ i- fir lings were secured to the cables. The 
tubes through the forww . fusel:.,, e fuel bays from the cockpit to the 
main gear wheel well in oi--r -.re cables are routed were found to be 
, broken and twisted. -ai... s were found inside the tubes and had 

failed. The type of fa'.ruv was due to an overload condition. The 
cable ends were torn and able strands unwound. The cable pulley 

brackets in the main gear wheel 'well area on both left and right hand 
side 'were severely bent and twisted. It was found that ail cable 
turnbarrel connections in til ., area were connected and intact although 
l bent. The tubes throng!: she aft fuselage fuel bays, from the main 
gear wheel well to the mixer in which the cables are routed were found 
to be broken and twisted. The cables were found inside the tubes and 
had failed. The type of failure was due to an overload condition. 

(6) The cable system terminates on the pitch and roll 

: Quadrants at the mixer. It was observed that all cable fitting ends 
were securely attached to the cables and all cables-, were securely 
attached to the mixer quadrants. 

b. Elevon Mechanical Transmission System from the Inboard 
Elevon Surfaces to tho Outboard Elevon Surfaces. 


(l) The elevon mechanical transmission system from the in- 
board elevon surface to the outboard elevon surface which consists of 
pushrods, cranks, and torque tubes through the inner wing and under the 
engine was scattered into pieces. The pieces were picked up from the 
crash area. and layed 'nt in their proper sequence in the hanger for 
examination. Thei complete system was pieced together, both L.H. and 
R.H. sides were complete although damaged extensively. 
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(2) Examination of L.H. System. (liefer to elevon system 
schematic and photos 1-4636 and 1-4851.) 

(a) Tlf.; spring loaded pushrod from inboard servo 

valve lever to outboard crank on aft side of elevon structure was 
found in place. Both of pushrod were bolted and secured to crank 

ends. The inboard end of the pushrod has a dent and a 5 degree bend 
2.2 5 inches from the large tube section. The damage was caused by 
impact. The cylinder in which the spring is inclosed was cut apart 
longitudinally. The interior was examined in an attempt to determine 
position of the outboard eleven, however, no definite conclusion could 
be reached. 

(b) The pushrod from crank end on forward side of 
outboard crank to crank on nacelle beam w r as found intact . Both ends 
of pushrod were bolted ana secured to crank ends. The crank bracket 
was intact but had been t'*:*n loose from the ship structure. 

(c) The fore and aft pushrod from this crank to the 
next forward idler crar v • .3 found intact. Both ends of pushrod were 
bolted and secured to • ends. 

(d) The next fore and aft pushrod from the idler 

crank to the crank on the inboard torque tube was found intact. Doth 
ends of pushrod were belie- : secured to crank ends. 

“ , ti ■ j . ; 

■ ■ (e) The inb :.: -d torque tube in the engine nacelle 

was damaged extensively, ’i no inboard crank arm was bent inboard 
approximately 15 degrr'-r. . Th fasteners tnat attach the tubes to the 
crank ends were shearc:. „ f 'no .ntboc r-3 crank end of the torque tube 
was bent outboard 45 d-v •••■■ 

' : : ’ . i •• . 

(f ) Tn: abort pushrod from the inboard torque tube 
to the center torque tube war broken at the threaded end of the bear- 
ing on the outboard tonqc.- tube side. Both pushrod ends were bolted 
and secured to the tor uo cube crank ends. 

• . 1 • . i • 

(g) The center torque tube was bent in the center 
approximately 10 degrees up. It did not appear to be twisted. The 
inboard crank end was bent and twisted approximately 30 degrees in- 
board. The outboard crank end was bent outboard at the clevis approx- 
imately 45 degrees. 

•: : ' - : : ' • " : f . • b : ■ : ■ I ' ■ . f 

(h) The short pushrod from the center torque tube to 
the outboard torque tube was not broken but was severly twisted. Both 
ends of pushrod were bolted and secured to the torque tube crank ends. 

• ' . ■ ' - ■ -A ■ ■ •' : 

v'(i) The outboard torque tube tubular section was not 
damaged. The inboard crunk end was bent approximately 45 degrees out- 
board. The outboard c rank end was not damaged. 
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aft pushrod from the outboard torque 
tube to the idler crank ou •' nacelle structure was intact. Both ends 
of. pushrod were bolted and ■ rod to trie crania ends. 

(kj T y -r i .• j. r i • pushrod from the idler crank to 
the outboard servo lever • l it, Toth ends of the pushrod were 
bolted and secured to t, : do. 


(j) 





( 1 ) T - ■: 

damaged . 

(3) Exarnin... 

schematic, and photos 1-4;:';, 


. -v. ,»nd supporting structure was not 


,.;l. System. (Refer to elevon system 
-4662, 1-4354 and 1-4655.) 


(a) The ..prinr loaded pushrod from inboard servo 
valve lever to outboard <„• ■ ’ on the aft side of elevon structure was 
found in place undamaged . both ends of pushrod were bolted and se- 
cured to the crank ends. 1;/:; cylinder in which the spring is enclosed 
was cut apart longitud . The interior was examined in an attempt 

to deteriiiine position of ; ’ ouiooard elevon, however, ho definite 
conclusion could be reach, 0. 


(b) The pushrod from crank end on forward side of 
outboard crank to crank on nacej.le structure was broken. The break 
occurred at 10 inches aft of forward section. Both ends oi pushrod 
were bolted and secured to crank ends. The crank bracket and support- 
ing structure to ship were not found. 

(c) The fore and aft pushrod from this crank to the 
next forward idler crank was broken in three pieces. The first break 
occurred at 6 inches forward of aft section of pushrod. The second 
break occurred at 3 inches aft of forward section of pushrod. Both 
ends of the pushrod were bolted and secured to crank ends. 


(d) The next fore and aft pushrod from the idler 
crank to the crank on the inboard torque was broken into several 
pieces. The center section of the round tube approximately 36 inches 
long was not found. Both ends of tne pushrod were bolted and secured 
to crank ends. 


(e) The inboard torque tube in the engine nacelle was 
damaged extensively. The- onboard crank arm was bent and twisted 
approximately 10 degrees. The fasteners that attach the tube to tne 
crank ends were sheared, separating the unit into three pieces. .The 
center tubular section was bent up 15 degrees and twisted approximate- 
! ly 30 degrees. The outboard crank end was bent approximately 45 de- 
grees. The clevis end 0 :" the crank is spread apart, one ear of the 
clevis part of the crank is bonf 45 degrees outboard. The other 
ear of the clevis is ben!, inboard approximately 45 degrees. 
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(f ) The . pu.-.hrod which attaches to the inboara 

torque tube clevis was no', -vi • died. The inner race of the pushrod bear- 
ing was pulled out. The bearing race and bolt connection was not found. 
It is noted that a severe bending- twisting 1 oau caused this failure - to 

, 5 spread the clevis apart and to dislodge the inner race of bearing from 
the pushrod. The direction of normal operating forces on this con- 
nection is a straight hori/.oia:.! force. The other end of the short push- 
rod was found attached to the eerier torque tube inboard crank end. The 
bolt was attached and secured to the crank end. 

(g) The center torque tube has a heavy dent about 1 
inch deep and 6 inches long ;d e.rving 3 Inches from the inboard end. 

The inboard crank end wa: ~ r.t and twisted approximately $6 degrees. 

' The outboard crank end Wo,* a A'j outboard approximately 45 degrees. 



(h) The s r<rb pushrod from the center torque tube 
to the outboard torque tui was ’bent and broken at the threaded end 

of the bearing on the center torque tube side. Both pushrod ends were 
bolted and secured to the torque tube crank ends. 

(i) The outboard torque tube was bent up at the center 
approximately 15 degrees. The inboard crank end was bent inboard approx- 
imately 45 degrees. The outboard crank end was broken from the torque 
tube and found attached to tne pushrod with the bolt secured to the clevis 
end of the crank. 

(j) The fore and aft pushrod from the outboard torque 

tube to the idler crank on the nacelle structure was broken and twisted 
10 inches from the f orward end. It also was bent and twisted inboard 
12 inches from the aft end. Both ends of pushrod were bolted and secured 
to the clevis ends of the cranks. 

(k) The idler crank and supporting structure was 
intact and attached to the ship. The sheet metal parts were bent. 

(l) The fore and aft pushrod from the idler crank to 
the outboard servo lever was broken 2 inches from the forward end. The 
rod was also bent in two places about 6 inches apart starting 12 inches 
from the aft end. Both ends of the pushrod were bolted and secured to 
the crank ends. The damage to the pushrod was examined in an attempt to 
determine surface position. The position of the bends caused by hitting 
structure indicates that the outboard elevon was in a full down position 
at some time during or after impact. 

(m) The idler crank and supporting structure to the 
ship was not damage . 


c. Findings. 


(l) The described damage to the elevon control system from 
the cockpit control stand to the mixer in the tail cone, and the mechan- 
ical transmission system from the inboard surfaces to the outboard sur- 
faces with the exception of the elevon servo systems was the result of 
post-crash impact. The system was operational and structurally airworthy 


prior to the mishap. ' 
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D. SERVO CONTROLS 


1. System description. 

a. The flight con‘< tv,], surfaces are powered by hydraulic servos 
operated by 3350 psi pressure A, each of tne six movable surfaces: two 
rudders, two inboard eic'-'on.-. arid two outboard elevons. All flight 
direction and stability u j aU.tion is performed by these six servos. 

All servo power is dual. Each system is supplied by a separate hydraulic 
pump. Each system has trie capability of completing the mission, as each 
operates independent of the other. Levers and links are dual where 
possible. Where doubling up i- not. possible, high margins of safety 
are used. Most pin joints dual and are retained in position, in most 
cases, by two separate and independent methods. 


b. The servo valves are of single spool design, with each hydraulic 
system occupying one hal:.' of the spool. The mechanical input signal to 
the valves is by rotary mot r n Un-ough a carbon-ring seal to an internal 
lever submerged in return rydraulic fluid under 135 psi pressure. 


c. The stability augmentation system (SAS) is dual electro- 

hydraulic. It is part ->vo valve assembly, except the two out- 

board surface servos, w.. :.u;. receive their SAS signals through mechanical 
connection to the inboard surfaces . The rudder servos have two electro- 
hydraulic transfer valves, one on each hydro system ("A" and n B")» The 
inboard elevons have three valves on each servo. Two valves are paired 
up for pitch augmentation, one on hydro system "A" and the other on l! 8". 

The third valve on left and right servos is for roll augmentation. Single 
valves on roll are used because adequate roll correction can be made with" 
either right or left hana surface. The transfer valves cause hydraulic 
flow to move separate modulating pistons and linkage within the servo pack- 
age. This linkage is submerged in the return oil. Motion of these pistons 
adds to, or subtracts from, any pilot motion on the internal summing lever. 
The stroke of these pistons, or of levers, is limited so as to limit the 
authority of the SAS. Closing of the servo loop around each piston to the 
transfer valve is accomplished by linear voltage differential transformers 
(L.V.D.T.). Each mod. piston has one L.V.D.T., except the roll where 2 
L.V.D.T. 's are used on each because of the malfunction comparison system. 

A solenoid operated shutoff and bypass valve, normally in the off or by- 
pass position unless the SAS system is on, form a part of each transfer 
valve. By comparison of the positions of the modulating (mod) pistons, 
as sensed by L.V.D.T. for any axis on either hydraulic system, a malfunc- 
tion from any cause is made to open the circuit of the affected or mal- 
functioning system. Opening the circuit places the transfer valve in. by- 
pass, allowing that mod piston to return to its spring loaded neutral 
position. The other system is left operating in a normal manner with 
no loss of control. 

1 '. 1 ' • ■ 

d. Because of the design of the rudder servo travel limiters 

which is only on the rudder system, their position can tell a very definite 
story. To understand their operation, a detailed description follows: 
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The travel limiters, at one--. .-udder servo, are two hydraulic actuated 
pistons with limited travel. They form stops for the rudder servo summing 
lever and contact the lover above the follow up link attachment. This 
position is necessary, first, so that lever contact with the stop is able 
to shut off the servo valve, becond, its position must be such that it 
knows the sum of the surface angle instigated by SAS and that added by the 
pilot. The sum of which are not to exceed 10° of surface angle by any 
combination. The size of these pistons must be such that they cannot be 
overpowered by the pilot, IAS, or any combination thereof, as long as the 
limiter handle in the cockpit is pulled out. The design of the cylinder 
is such that, at all times, the rod end is under full hydraulic pressure, 
i.e, no valve is in this pressure supply line. The other side of the 
piston receives its full hydraulic pressure through a normally open sol- 
enoid valve of "micro-seal 11 design. Excitation of the solenoid is 
necessary for retraction of the cylinder. This opens the large side of 
the piston to return. Because of the friction exerted by the bar "X" 
dynamic seals, full hydraulic pressure is usually required on the rod end 
to retract the stop. The limiters on the left rudder servo are on the "A" 
hydraulic system, the limiters on the right, on the "B" system. Electrical 
wiring to each servo is separate, running down the left side of the aircraft 
and is energized by separate switches actuated by the limiter handle in the 
cockpit. This arrangement of components is selected to give maximum safety 
in case of single electrical or hydraulic failure. With no stops on one 
side, due to single hydraulic failure, surface stops on the other rudder 
leaves the airframe in a safe condition. 

- e. Actuating cylinders: 


(1) Each rudder stub fin contains four hydraulic cylinders 
all alike. Diagonally opposite cylinders are on one hydraulic system. 

The installation on each rudder is identical. One hydraulic system on each 
rudder is capable of producing full required hinge movement. The two 
systems, together, give twice the required amount. This necessitates the 
previously discussed surface limiter stops. These cylinders act on a 
torque member with connecting arm (gudgeon arm). A link between this arm 
and the surface causes the surface to move. 

. I . 

(2) The inboard elevon surfaces are driven by six cylinders 
arranged in three banks of two each. One cylinder of each bank is on 
system "A" and the other on system "B ,! . The outboard elevon surfaces are 
driven by fourteen cylinders at each surface. Alternate cylinders take 
their hydraulic flow from hydraulic system "A" and "B". 


f. Filtration: To protect the servo valving from foreign parti- 
cles of harmful size, ail :er vos have ten micron filters on the pressure 
supply on each hydrauli'- \y : tern. On t.ne elevons, ten micron filters are 
used between the cylinders and tit® valving to protect against any particles 
that may be built into I > radio Lnus or enter the system while 
servicing cylinders. All . .wo and cylinder filters have, a nominal filter- 
ing of ten microns with. as; aurduLe filtering ability of twenty-five microns 
Borne fibers may pass thro. . Law filter.; if their smallest dimension is 
less than twenty-five micron. . fhe rudd -r package, having fewer cylinders - 
and a one piece brazed Lmciii id, which 1 ultrasonic ally cleaned, has no 
filters between the cyliavr: unu servo riving. 
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g. General sc diagrams of the servos are anown on 

Figures 3 , 4 and 5. 

2. Investigation. 

a . History of* ee ....on .:.ts pr ior to accident. 


(1) All so components used on airplane 133 were newly 
manufactured with the exception of the tt.H. rudder servo valve. This 
valve assembly had previous service in another aircraft. It .was re- 
moved from the aircraft and returned to the vendor for updating to the 
latest change. Complete functional tests were run and the valve 
assembly was equivalent ho a new valve assembly. 


(2) The y. A, right hand side, (Ar) transfer valve 

was removed because of r. ulfunction on a previous flight. It was re- 
placed with a new trairiv valve. Response and preflight tests were 
conducted with satisfy ry ru_nlts. 


(3) The nitcfi trim actuator, located in the mixer mechanism, 
was rejected and a repl-cv-went actuator installed prior to the first 
flight . 


b. Components tailed on flight number 10. 

(1) All servo components on flight number 10 were the same. as 
used on previous flights v/.th i ho except. ion of the yaw Ar transfer valve. 
(See 2a(2) ) • 


c. Operation during flight number 10. 

(1) From - -coords and reports of flight number. 10, it 
• has been determined tha*.. 11 ucrvo components, with two exceptions, were 
operating in a normal manner prior to the aircraft's right hand turn 
into the final approach path. The two exceptions are; (1) "SAS yaw A 
light came on, coincidental w-t.h popning the shock on left engine. 
Attempted to recycle yaw * V, - couldn't. Yaw A light remained on for 
remainder of flight". A failure of one of the SAS systems xs not consid- 
ered detrimental because a single SAC system has full capabilities of 
aircraft control. See SAS description. (2) "The left rudder trim 
indicator would not coincide with the right rudder trim indicatoi '. 
Investigation revealed that the cockpit trim indicator was malfunction- 
ing. Both yaw trim act: ..tors were found to be within 1/2 of surface 
position with each other. This is normal rigging tolerance. 

, d. Condition and analysis. 

(1) General structural damage in servo areas. 

(a) The inboard servo areas were in good condition, 
except for some minor dents and scratches. See photos 4600 and ^ty7. 

The inboard elevons had some major damage but mostly at the trailing edge 
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(b) 'It;- >. i ;v-ryj outboard servo area was in fair 

condition with no .major • .. \o t : main structure surrounding the servo 

valve assembly. The vt.. ■ t. •; in the actuating cylinder area was in fair 
condition from the ini or. re r-y Under bo cylinder #12. The outboard wing 
rear beam was broken ■ 1 - n oy ...li .dors #12 and 13# from forces acting 

in several directions. . m ■ oonra ole von front beam was broken between 
the cylinder rod att? . :m:> of cylinders #11 and 12. See photo 4678. 

The damage was created r , pact v.-ith the ground. 

(c) Tiu- ri-at hand outboard servo area was in fair 

condition inboard and of! if toe servo valve assembly with the remain- 
ing structure gone. Sm . : .1633 • The area surrounding the actuating 

cylinders was in good com: Lion outboard to cylinder #6. Between cylinders 
#6 and 7 the outboard wing roar beam was broken but still intact with the 
inner structure. The roar beam was broken completely off between cylinders 
#11 and 12. The outboard, ejovon front beam was broken between the cylinder 
attach points of cyliucr > ... j and 10. The elevon was deformed mostly aft 
and down. Because of the position of the aircraft upon initial impact,, 
the right hand outboard 'ng .a elevon suffered the severest damage. 


(d) T! i.efv :;and rudder servo area was in poor condition 
The sheet metal struct : . . u.: r ■unding the servo valve assy was crumpled 

and bent, the main trumau: supporting the actuating cylinders and gudgeon 
(actuating) am were in Poor condition with portions of forward and aft 
structure still attache*:. g;..e photo 4661. All structural damage to the 
left hand stub fin was (moused by the impact of the crash. 


(e) The right hand rudder servo area structure was gone. 
The trusses supporting the actuating cylinders and gudgeon arm were in 
poor condition but were still attached to portions of the forward and aft 
structure. The right rudder had severe damage because of the position of 
the aircraft upon initial impact. Bee photo 4625. 

(f) The.* structure surrounding the mixer (tail cone) 
was severly damaged. The structure was partially torn away from the main 
fuselage structure. This damage was caused by impact as the aircraft was 
sliding on the ground und breaking up. See photo 4651. 

(2) Damage io servo valves and actuating cylinders. 


(a) The right and left inboard elevon servo valve 
assemblies and actuating cylinders were in very good condition with the 
mounting attachments# input mechanism, electrical connections and plumbing 
lines all in place ana safetied. See photos 4600 and 4647- The inboard 
servos were removed' from the wreckage and taken to the Lockheed Functional 
Test Facility. (See Flight Control Tests and Analysis). An actuating 
cylinder from each inboard elevon was examined to determine if an elevon 
surface position couiu b- tablished prior to impact. Because of the 
good condition of the surrounding structure, the actuators were in a good 
condition and no surface corresponding position could be determined. 


(b) Tne left hand outboard elevon servo valve assembly 
and actuating cylinders were in very' good condition with the exception 
of the five outermost actuating cylinders. Cylinders #10 and 11 were in 
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a different stroke position K-wxn fh cylinders farther inboard due to the 
eleven being deformed 'l. , Jyl.Lixiers //12> 13 and 14. were damaged* All 
attachments^ both mounting and plumbing, were found to be in place and 
safetied* Cylinder //If: from the left hand outboard elevon was examined 
to determine a surface position at time of impact. The results were 
negative* 

( c ) The right hand outboard elevon servo valve assembly 
had the lower mounting noli pulled loose from the barrel nut# The input 
mechanism was in fair condition with the exception of the "do^n spring 
cartridge# The rod ni o I* Lue cartridge was pulleci from the bearing but 
the bearing was attached to the structure* The outermost input fill. ,-i 
cap had the safety wire broken and was finger tight# ^11 plumbing 
attachments were in place and safetaed* Some scratches were observed 
on the servo valve body, toe photo 4633* Before the servo valve 
assembly was removed from the v;reckage, its condition was examined care- 
fully. Two factors i.otod: (l) There was deformation on one of the 

attaching lugs as a result of the impact* See photo 4633. # (2) The valve 
input crank arm requ^ - 1 ■■ .tween 41 and 46 pounds to move it i.n a. direct- 

ion to produce up el. < o ad a] . p r oximsi t e ly 2 to 5 pounds to move it in a 
direction to produce ooun elevon# bee photos 4598 and 4t>01# The Dias 
spring inside the valve was not capable of returning the valve input crank 
to its down position* The present ” fictional test requires that the 
‘ valve input crank be sel • min with not over 30 pounds required to 
move it in the up direct h -in A nor, mil valve opei’ates with even lower 
' loads and is also self-rotu-n : nr* The servo was removed from the wreck- 
"age and taken to the ;w ?a facta re r for inspection* (See Flight Control 
Tests and Analysis). \ stoat * ng cylinders //I thru 8 were in place with 
the mounting attachmerl - a rr "dumbing safetied* Cylinders ^#7 and out- 
board had the plumb in ; broken off. Cylinder //9 was in place and 

" safetied but had tru 1 wicket retaining nut and jam nut loose on the 
connecting link* Cyl.l-: - #9 hud the end of piston rod cracked but from 
the brineliing of the fh nears on the jam nut, it was determined that the 
crack was caused after Cylinders #10 and 11 had the connecting 

link pulled from the >1 -on with portions of structure attached. The 
clevis bolts and nuts wore in place and safetxed# Cylinders #12, lu and 
14 were' attached to a portion of the outboard wing rear beam* The clevis 
bolts and nuts were in place and attached to portions of the outboard 
elevon front beam structure. The piston rods showed evidence of connect-' 
ing link overtravel but in approximately an outboard direction* aee photo, 
4348 and 4849* Cylinders #12, 13 and 14 were disassembled and inspected* 
All three cylinders showed approximately the same damage conditions. The 
piston rod was flared and/or split on one side from overtravel of the 
connecting link# The bronze scraper rings, through which the piston 
moves, were deformed on an arc approximately 45 degrees outwards from the 
piston rods on each of the actuators# On all three cylinders the ring 
deformation corresponded with the deformation of the piston rod by the 
connecting link. This was very definite since there was transference 
of bronze particles onto the piston rod, there was "finger. in glove" 
corresponding indentations of the crack in the piston rod into the bronze 
ring, and the deformation of the bronze rings fitted the mating deform- 
ations of piston rods at their ends. The aircraft impacted the ground 
in an inverted roll attitude to the left on the right wing and right 
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rudder at an approximate speed of 340 1 c-et per second. At the moment of 
impact, the right hand outboard elevou was deformed mostly rearward. The 
hydraulic line o broke a fraction of a second afterwards. The deformations 
on the cylinder rods occurred instantaneously on ground impact, and must 
be accepted as occurring at tile moment of impact. From the bronze scraper 
ring markings and appearance, it is evident that all three cylinders were 
in the fully retracted position. This position corresponds to the right 
hand outboard elevon being fully down . 

(d) The left hand rudder servo valve assembly was in 

fair condition. The main shear pin attachment was in place but the for- 
ward gate link was broken. The link mo'inting bolts were in place and 
safetied. The solenoid valve was in place with the forward limit piston 
extended and the aft limit piston retracted. Because of the variations 
in friction exerted on the bar "x" piston rod seals, the limit pistons 
may or may not retract v./v. n the solenoid is energized. Because one 
limit stop piston is rotr'a hoc, it has been concluded that the solenoid 
valve was operating pro- - -3 - • '. time of impact. The transfer valves 
were in good condition. . * - reducers (LVDT) had their electrical 

receptacles missing. r h.- ••'! . wing cylinders were in place with all 
mounting bolts safetie •' p emhi: ■ manifold had all attaching bolts 

in place. The input t ten rut still attached to the input 

summing lever and form ■ in-, trim actuator. The aft end of tne 

trim actuator was attu. ;o iu supporting structure. The trim actuator 
shear pin was severed. - ft. end of the gudgeon arm was damaged but 

the pivot pin for the r,.v- • " ' k was i • place. The rudder link was 

not damaged and was at. ‘a ' ■ : the rud :eo. The trim actuator had no, ... 

apparent physical dam;; ■ • < • ■’ < r 3.d not e operated electrically. The 

feel spring operated n ■. b y, although no feel forces were measured. 

See photo 4661. The d. • :.he left hand rudder servo assembly was 

caused by impact with ■ 

(e) ' L hand rudder servo valve assembly was 

badly damaged. The so >' .’ CoiJ » > ' O J. rated at the attaching joint 

between the two main b ;-ti. aching bolt stubs wore in the forward 

body. The main shear ant bolt stubs were in the' aft body. 

The forward mounting 3 hue:: t. . structure but not to tho servo, 

doth mounting link ati " t: •. in their proper location with the 

servo attachment rota bib ; curing. The solenoid valve was in 

place with both limit ■ d, rncied. Both transfer valves were 

damaged. The upper tr had the electrical receptacle broken off 

with the lower transdc .completely. The actuating cylinders were 

in place with all mourb ' cu aments afetied. The plumbing manifold 

was mangled, but all a . up bolts were in place and safetied. The 
input rod was broken bet still attached to the input summing lever and the 
trim actuator forward bug vbr.rT v/as ’'•re- ■■ an from the trim actuator. The 
aft lug of the trim acta : was broken off but attached to the trim 
actuator support. The i-b. .r-.tuator shear pin was severed. The aft end 
of the gudgeon arm was c-- ••kou, but b e pivot pin and rudder connecting 
link were in place, T y o trim actuator had major damage and no attempts 
were made to operate it electrically. The feel spring operated normally 
although no feel force.: vmv measured. See photo 4625. The damage to 
the right hand rudder servo assembly v/as caused by impact with the groutm. 
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(f) 

raents were in place, 
connecting "dog-bone" 
intermediate bell eru 
revealed that the bre 
dicular to the main a 
contrary to the norma 
as a result of impact 
not operate properly. 
No feel forces were m 
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Tne 
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lrnjcer 'was in fair condition. Its support attach- 
tv -ft support rod was badly damaged. The 
■■■■ --‘.on the roll input torque tube and the 

broken at one end. Analysis of the fracture 
a thr link was caused by side bending perpen- 
the shaft. See photo 4865. Since this is 
: h pull load condition, it had to have failed 
oth pitch and roll feel spring assemblies would 
r, 

red. 


ter cleaning their operation was normal. 


(g) fro roll trim actuator had its rod end jammed into 
the screw-jack tube. / r -riling the rod end to its proper position 
before impact, the length was noted. See photo 4685. The length of the 
roll trim actuator inch; r.od that the elevon control surfaces were 
trimmed to approximate.] y rrrv w rfaco angle. The trim actuator was 
operated electrically a 'id oxuvemc travel positions and rate were normal. 

(h) Tor pitch trim actuator was mounted properly. The 

indicator transmitter • ■ -yd and the auto trim transmitter was 

completely gone. See > : 1. Attempts were made to operate the tixm 

actuator electrically ovr. ne rarer motor would turn. The lengtn of the 
pitch trim actuator was masurod indicating that the elevons were trimmed 
to a 2,4° up pitch position. 

(i) ; l\ mr.m.ge mechanism attaching bolts were in place 
and safetied. Becaus of tl.-- structural damage to the tail cone and the 
nature of the individual eroa.ko, it was determined that the damage to the 
mixer mechanism was caused by post-crash impact. 


E. FLIGHT CONTROL TESTS 'df; .'.'A LYSIS 

1. Control components in ship serial 131 were disconnected or 
blocked as follows in order to demonstrate failures in the control system 
that might have caused ? o- s of control of aircraft serial 133 as described 
by Mr. Park. 

a. Test //I - To simulate stuck input to LH inboard elevon servo. 
Input arm AC 851-5, on LI I inboard elevon servo, AC 700, was wired to 
structure to prevent movement of pushrod from mixer. Hydraulic pressure 
was applied from gig and the control system operated from the cockpit by 
stick movement and electrical trim with the following results : 

(1) The stick could be moved only in a direction to tfie 
right and aft or forward and to the left at an angle of approximately 
45° to the center line of ship. 

(2) Movement of the stick to the right and aft produced 
right surface up only while the left surfaces remained fixed. 
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ur 


trim produced R.H. surface up 


ion sun aces. 


(4) Electrical nose dov.n trim produced R.H. surface 
downtravol with no movement ai the left surfaces. 


Conclusion - The. loss ..f control was not caused by this situation as 
at the time of Lne xnciu-.nt the pilot could move the control stick 
in a normal manner. .._l , situation* abnormal stick forces ’would 

have developed. This net reported. 

b. Test # 2 - To simulate stuck input to R.H. inboard elevon 
• servo. Input arm AC 85 2 -5 , r..- n.H. inboard elevon, was wired to struct- 
ure to prevent movement of pushrod from mixer, hydraulic pressure was 
applied from gig and the control system operated from the cockpit by 
stick movement and electrical trim with the following results: 

(1) The stick could only be moved in a direction to right 
and forward or to the left and aft. 

(2) movement of she stick to the right and forward pro- 
duced left surface down with no movement of the right surfaces. 

(3) Nose c;c:.n trim moves the stick to the right and the 
left surfaces down. 


(4) Nose up tx-irn moved the stick to the left and the left 

surfaces up. 


Conclusion — lhe xoss oi control was not caused by this situation as 
at the time of the incident the pilot could move the control stick in 
a normal manner. With this situation, abnormal stick forces would 
have developed. This was not reported. 


c. Test #3 - To simulate broken roll trim actuator or loss of 
attaching bolt in the mixer roll linkage. AC 1125—13 bolt was removed 
which connects the roll trim actuator to the AC 1004-1 lever assembly, 
with the following results: 

(l) .With hydraulic pressure applied, the surfaces could 
be made to move in a roil direction by applying a force on AC 1004-1 
lever from which the trim actuator had ocen disconnected. Roll move- 
ment of surfaces could be obtained in either direction and at differ- 
ent rates depending on which direction and how hard the force has been 
applied. After being started the. surfaces continued to move in roll 
at a constant rate after tne initiating force had been removed until, 
a force in the opposite direction was applied. 


, (2) The stick was moved in a roll, direction from the cock- 

pit. The feel was normal because the feel spring was being operated 
but no surface response was obtained because of being disconnected from 
the mixer output. 
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(3) The st 
first try, the L.H. sur 
second try, right and 1 
faster than the R. II. 
ion. The first try, t 
moved up. The second i 
surfaces changed direv 
continuing dov,n. It i 
condition and that the 
motion in both right • 
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pitch up direction. The 
the R.H. surface down. The 
moved up with the L.H. 
oved in a pitch down direct- 
. -ved down and the left surfaces 
started down, then the L.H. 
up with the R.H. surfaces 
.o set pattern exists under u!;is 


Lies the force required to start 
a random manner . 


C onclusion - The loss ■ tet by Lr. Park co- id have been 

caused by this situate 'V - actuator was ex&r,.'ned and 

f ound to be damaged. vttr eking the rod end to Lie actuator 

were sheared. The rod .hs.vd into the actuator. The actuator 

was connected electric ■■ -.r d to be operable. It was deter- 
mined that the damage rrcfc and that the actuator was 

operable at time of th Thus the loss of control was not 

caused by this situati 


d. Test ftU - f .- ; -• in mixer of YS 170 pushrod 

or loss of attaching b<--’ C i •- an moved from forward end of YS 

170 pushrod (pitch), w V ' in., a, results : 

(1) When ; . y: .iic pressure was applied both R.H. and 
L.H. surfaces moved up • gproxirwitely 25° due to the servo valve bias. 

(2) The ce-h. ,:J. stick was moved to the full left roll 

position. The left sur:' w.-- r> to approximately 35° up and the 
R.H. surface moved down - .i -at , ly 3° up position. 

( 3 ) The cant: \ ;k we.- moved to the full right roll 

position. The left sur v - - ■ ' down to approximately 8° up position. 

The' right surface moved u’ . y r i ntely 35° up position. 

Conclusion. - The loss <-• '' - -t caused by this situation as 

at the time of the inch . allot would have experienced a severe 

pitch up attitude and tv.:- no evidence to indicate that the ship 

was in this position. 


e. Test #5 - To e • -Who L.H. outboard servo stuck in up 
position. The inboard er: f ,C 9.38 jimduing lever on L.H. outboard 
servo was wired to stru-d rr prevent motion. The surface was in 
the up position. 

(l) The stick in tne cockpit was operated through full 
travel in pitch and roll . ' electrical trim was operated in pitch 
and roll. All stick forces and surface responses for the three re- 
maining surfaces were normal. Tie L.H. outboard surface remained 
fixed in the up position. 
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Conclusion - The lose 
at the tine or the ire 
resulted in a pitch up 
that the elevon v/as in 


c on 


£ Z 

3 sr. ^ .. _ 

caused by this situation as 
*■' La '- pilot 's corrective action would have 
..it ion. There was no evidence to indicate 
is position. 


■f' . ^ ~ - ° annulate It. i i. outboard servo stuck in the 

own position. The in:. card end of AC 933 summing lever was blocked to 
structure to prevent notion. The surface was in the down position. 


THe cuick in the cockpit was operated throurh full 
travel m pitch and roll. .he electrical trim was operated in pitch 
and roll. All stick forces ana surface responses for the three re- 
maining surfaces were iicnao.. The R, d, outboard surface remained 
fixed in the down position. 


■?.9n. c .l. us i on - The loss of souuroi was due to this situation. This 
stuck surface position, o 'i.aui v.ith the pilots corrective action, 
would cause the aircraft u. £ .i..fcn down as well as left roll. Other 

findings in this report „e that this malfunction of the control 

system occurred. 



g. Test £7- o .r.iui . to loss of AC 1109 R.H. outboard follow- 
up rod or rod attachments. Tic Sclj.o,;np rod was disconnected and 
hydraulic pressure appll i, . 

(1) Outboari - 1 so v.crrc to 20° down position. 

(2) All otn • v'ui; -..css operated normally. 


Conclusion - The loss 
But since the outboare 
this situation did not 


.ur.u. couiu have been caused by this situation. • 
.i-cwup rod was found to be intact and connected; 
ur in flight. 


“* Test //a - j uniat e loss of AC 1109-6 L.H. inboard follow- 
up rod, the followup ran was disconnected and hydraulic pressure applied. 

_ (T) The L.h. inboard and outboard surfaces moved to approx- 

imately 35° up position. 


(2) R.H. surfaces responded to stick movement and trim 
‘while the L.H. surfaces roinained in the up position* 

- The loss of control could have been caused by this situation. 
But since the inboard followup rod was found to be intact and connected: 
this situation did not occur inflight. 

• i 

2. The inboard elevon servo valve assemblies were taken to the 
Lockheed Functional Test Facility. 

a. _ They were cleaned up externally and were intentionally left 
untouched internally. These units were then installed in the flight 
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simulator and operated with temperature shock exposure . Both units 
exhibited momentary "slack spool" conuitions as shown by the pilots' 
control stick moving erratically around the cockpit in spite of pilot 
restraint# (dee figure 6#) As soon as temperatures became more 
equalized* this condition disappeared# Further attempts to repeat 
the same valve stickiness failed# It will later be explained that 
during the investigation of the right hand outboard servo* simply 
cleaning the valve assembly* reduced the force necessary to move the 
input valve crank from approximately 45 lbs. to 31 lbs. Note that 
the effect of contamination could be accumulative with the temper- 
ature shock effect in that contamination could effectively reduce 
metering spool clearances. 


3. The right hand outboard eleven servo valve assembly was taken 
to the manufacturer for insccc^on* disassembly and testing# 

a. This inspection and disassembly was carried out with 
great care with the following results: The impact damage which de- 
formed the lug on the valve had no effect on its internal operation 
or upon the sticking condition of the valve input crank arm. By 
progressive disassembly it was established that the cause of stick- 
iness was in the valve body in which operates the servo spool# In the 
bore of the valve body there existed a high spot* sufficient to pro- 
duce burnishing on the high spot and a drag force on the servo spool# 

It is apparent that this high spot is due 1 to valve assembly warpage. 

This in turn has caused the valve wafers which are shrunk in place to 

lift slightly - perhaps as little as 0.00003 inches. This would also 

explain the ratchet mot. ion of inis valve — less force to move in one 
direction vs the other. 'Ho measurements on the stickiness of the 
valve input crank arm cxeo.v.’u almost exactly with the measurements 
made before .removal of In, ..or vs vvivo from the crash* (see above); and 
approximately SO percent o:‘ .mV: force was found to be a result of the 
sticking valve spool. •vent tactical* hydraulic oil samples 

were taken from variou. . ml..; with the valve for the purpose of 

contamination count# . .y examination showed appreciable con- 

tamination. in many par . malting fmm water* dirt and foam entering 
through broken lines dr. L -.‘Ire f bating operations# however* 
samples, of oil taken fra .. the civ uk arm case were* it is believed 

fairly realistic. See v : on coni agination. The. total servo 

valve was then completely . x.:x cabled* cleaned* ana re-assembled with- 
out any physical change i. y cT the* p: ‘ts# It was then rechecked in 

this cleaned condition x ....., i: ;vx crank lorces required# The force 
required to move the in. • ... arm in the up elevon direction was now r 

approximately 31 pounuv vf the 11 to 46 pounds measured in the 

original condition. T. ... * vox ' .a: capable of returning the vai’vo 

input crank arm to tne , ...... vox. cow ever* the valve still ex- 
hibited the same genera' v ; cha. -ctoristics as it originally 

exhibited# The servo • op in the Functional Test Lab 

and subjected to a "ho: sting of elevating the hy- 
draulic oil supply tem a , o] crating the valve so as to 

introduce the hot oil . .. , porting. The results of these 

hot shock test are as l 
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Anti-bias 
direction lbs 


Bias 


direction 

lbs 


200 


300 


400 


440 

'yj 

460 

- - 

470 

s''J> - 

480 


500 



190 

132 

52 

32 

27 

22 

19 


22 

10 

6 

4 

1 

i 


Note that the input civ ■ 
550° F oil. The force . 
follow-up system in the 
from the spring cartrii 
where the exterior bod v 
•was operated with oil 
than 40 lbs to move th. 
tost is concerned, the 
it is apparent that so, 
stabilized load was of 


•ea dad exceed 190 lbs when shocked with 
as one input crank arm for the standard 
- ^ i—ated to 170 (cold) to 136 'hot) 

, - .,mpi. was made to cold shock the valve 
-■ '-‘•'• J - - orvo reached 385° F, and the valve 
' » At no time did it take more 
i,. as far as this particular 

- - -- uf«ct due to cold shock, although 

■'***" “ L -'-cta.on did exist, as the temperature 
oj: I,* to 30 lbs. 


4. Next, the valvt 
its clearance v&th res* 
clearance, except for t 
to. essentially zero. r . 
diametrical clearance c:.. 
In this configuration t> 
shock with 500°F oil an 
hot shock tests are as 


— -'pool was measured to determine 
; • : spool. It basically had 0.0003 inches 

,-i -i J ot t wa. n reduces the clearance locally 
’ V JO< 2^ r ^hen honed 0.0001 inches to a 
■o. r v.-itn no high spots existing in the valve. 
..•vc was reassembled and resubjected to hot 
temperature at 125 °F. The results of these 


Body Tamp. 
degrees F 


Oil Temp. 


Anti-bias Bias direction 
direction lbs lbs 


.125 

150 

210 

270 

310 

360 

410 

430 

450 



/ - 





! ' rh.m, 



70 

65 

60 

50 

50 

50 

50 

50 

38 


6 

10 

0 

0 

0 

0 

0 

0 

0 


Note that the input crank 
exposure. Thus there v.._ 
in the condition as it cm 
leakage with this 0.000 A , 
values for cold intersjv t 


-v. .... rover rose above 70 lbs throughout the 
-•' .approvement over the hot shock effect 
the previous hot shock test. The 

approximately 20)2 above present 

- 6©. 
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'5. As a further tec:, 
loaded in an attempt to 
was evident. A maximum • o.-.i o 
to body. At this applied loan 
metering spool but no gs 
hitler binding loads can 
actually galling the tool ■ 
loads are available, the valve 
damage. 


rrvL/r r 1 

•j;T SECRET 


■ L-f i 

V-.-j, 


in metering valve body was mec harm e ally 
metering spool up to a point that galling 
'*'>,600 lbs, centrally located, was applied 
it took a force of 770 lbs to move the 
-a evil This indicates that much 

■ -I in the valve assembly without 
verts. Thus, if high control system 
pool cm bo forced to move without 


6 . In order to establm.»h correct data for flight simulation prior 
to the accident, flight toot d..ia has been used. The following table 
shows such flight test v . .. .vuud.ation data obtained from aircraft 121 . 
Although this table show temperature for the inboard servo assembly, 
the outboard servo assembly exhibits the same temperature characteristics. 


Fit // 

L. .Rudder 
Servo.. . 
Transfer 
Valve 

'! ' ' _.» jV 

Servo Inbd 
Package 


°F Max 

°F Mu: 

92 ' 

. 342 

317 

99 

390 

361 

102 

466 

425 

112 

Not 

Recorded 

414 

119 

est 478 

435 


est 500 

460 

122 

est 478 

435 


System A 
Heat Exch 
Disch. L. 

Remarks 

°F Max 


278 

2 min above M 3*0 

Max M 3.14 

318 

5 s min above M 3.0 

Max M 3.16 

! i 

3 65 

10 min M 3 . 15 

376 

11 min above M 3.0 

Max M 3.12 

385 

30 rain @ M 3.10 

410 

120 min @ M 3.20 (est) 

375 

10 min @ 3.05 


Figure 7 shows the relationship of temperatures, of various items and 
time with respect to altitude and mach number for the profile of the 
flight of airplane 133 prior to the accident. This data was used in 
simulating the flight conditions during the tests described previously. 

7. It is very difficult to take truly representative oil samples 
in a crash where so much disintegration has taken place. However, 
samples were obtained from the crankcase of both the R.H. and the L.H. 
outboard servo valves. These samples should have been fairly well 
protected from crash contamination. The sample taken from the R.H. 
outboard servo crankcase showed that the oil contained particles of 
lubribond, and metal, none of which could have entered through the 
pressure input filters. The count of metallic fines was very high. 
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The sample taken fro.'-' . ..... * ._■<! servo crankcase was the same as 

that taken from the it, . • is :.v conclusive explanation as to how 

these particles enter'.:. : . .:.vo vires. The large particles must have 
been the result of marvl ouvr.uig ope r.-.t ions and the metallic fines are 
normally generated du: : r r :c.v>n. Tie samples of oil were analyzed 
by infrared methods. ... :lerrained that the, oil had not 

deteriorated because .... .lure nor had the amount of additives changed 

from that of new oil. 


8.. The chase pile .: -••per' uu that the airplane control surfaces 
were faired at the tin: of pii:t ejection. Tests were conducted to 
determine if the two cu.-v. plane pilots. Col. Holbury and Capt. Roussel!, 
could identify aircraft tv- rf v c . positions under similar conditions. 
Airplane 131 was placed on the compass rose at a heading of 320 degrees. 
The time of day and weather conditions were identical to the incident 
conditions at the time of 'Hot ejection. Col. Holbury and Capt. Houssell 
made passes overhead in .. .. l.lopter at airplane 131 at the approximate 

elevation and azimuth angles coincident with those at the time of the 
incident. The airplane nurfw v were moved to various pitch and roll 
positions while the p-lclc recorded their observations. The results of 
the tests were recorded ...no found, to be inconclusive. The pilot's 
comments were that it if . uit to determine the degree of surface 

position during the to.,l:. . C.-.i_y full up or full down siirfo.ee position 

could be readily ident ' fled, '.Roy further commented that at the time 
of the incident they wav. cb„ ... ving the cockpit section of the airplane# 


9. The following ^.s .-.n analysis of events leading up to the crash of 
aircraft 133 on the assumption that the right outboard eleven has failed. 
Taking the evidence available after the crash, the pilots statement and 
various witness reports the following sequence of events can be established 
The pilot made a right turn on to final approach for landing after a 
relatively rapid spiral descent from a flight condition of Mach 2.8 and 
78,000 feet. During if--- . .•• at approximately .9 Mach and 300 KEA3 
the gear was extended for i:io purpose of increasing rate of descent. 

-.4,000 pounds of fuel w-n; transferred to tank Mo. 1 . While in the landing 
pattern the speed was bi-.f off to the 200 KEAS existing in the final 
approach leg in excess of one mile from the end of the runway. Rate of 
descent during final was reported to be higher than usual. Low throttle 
settings were reported used during final approach. A slight roll off to 
the right was corrects, by the pilot with a left roll input. The aircraft 
then started to roll left. The pilot started applying a slow aileron 
input to correct the left roll. At least in the initial statement the 
pilau felt that he hud cneexeu or slowed the roll at first. At no time 
did the pilot note excursions from 1 g flight. Due to the roll condition 
the pilot considered a go -around and started applying throttle. Almost 
simultaneously with throttle movement he hit the aileron stick travel 
limit. With no control in roll he ejected at approximately 200 feet 
altitude from the steeply ranked aircraft. The aircraft continued to 
roll and is estimated ic> ...rye impacted at an attitude of approximately 
216 degrees of left be:,-: . 1 .- 1 wo right wing tip making first contact. 
Facts, investigation a. .once obtained from the wreckage indicates 

the following conditions vested. on impact. The airspeed .was 211 KEA0. 

The outboard right eleven was positioned at approximately 20 degrees 
trailing edge down. Tie aircraft controls were trimmed to approximately 


ftYPfr? * r o K 
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elevo“ k iS A It- <y-cre 03 trailing edge up on the inboard 

review ol the scene indicated that the nose or the 
aircraft hit slightly a f ter the wing tip implying that the aScra?t was 

roll damper input would be suffice- to lC ;- + h^vai^ + Sj ‘ aa11 P itch or 
position whereupon it could Z* to an °P en 

elevon dr-t tl ^ M 10 f ilioht with the right outboard 

This data'i^^c^? e ha.rao/ei- traixing edge down position is presented. 

fnom the ottch tr?f t“^ h ” Si;!eCt to tte tril “ ed Position obtained 
irom tne pitch trim actuator on impact. It is apparent fror rriirri- 

comment that the valve did not jam full open sine Tin that "event with 

Sll & ^troi m S ln 29 a s 3 ° deSr ?, Per SSCOnd the P ilot w ^ d ^ave'lost 

Thts 5! no + *? 9 aeconas 311(1 had a handover condition in .85 seconds 

S S JflZlZ th° hla t E ‘ a f““ t ‘hat he applied corrective actS S™- 

%lt° Q l C eSS s h?s a th S ni\ P r tCh aM the ^ ^t oTcoS ctive 

eS^to Je weif ^iSL S ^o- T 

within the limits of his cel-l *' ^- ° &p % ly l corrective action 

■ ■ - s c it/ . r igure S shows that to mnin- 

■ ,or - a small back pressure on the 

■' °n is applied. However, it 

ii,, ward e i «von has reached a point of 
ovoment of 8.7 degrees from 
■ .ol.- o,. differential elevon available 

-o. ... ir.;.or to this point the left roll 
1 ‘- a initially indicated by the pilot. 

-■ i.. control is lost the roll rate will 
- - per sec ,nd once the handover out— 

- .ch seem ; uo be consistant with pilot 
ejects , ie stick will return to the 
“ is 0u i control in both roll and 
appr> iximately 41 degrees per 
moment would be applied. The 
.... v .r&ou aircraft would explain why the 
i dligd tly nose high attitude. The 
t;ie buildup in speed to 214 H2A.S 


tain 1 lf g" flight require 
stick during the time that ,-o„ 
also shows that when the right 
3.3 degrees trailing edge 
the trim position, the mec.’ 
are reached and roll contra... 
could have been slowed or c ; . _ 
Figure 8 further shows, that 
build up to. approximately 2' 
beard elevon position is re. .: 
and witness reports. Once l 
neutral position. Thus the 
pitch. The roll rate would i.j 
second and a large nose dow: 
nose down moment referred t<_ 
aircraft impacted in an aim,.;, 
descent of the aircraft wou_, 
at impact. 


10. Findings of servo s. 


a. The described p. 
cylinders, and mixer mechan 

b. Checks of the c:. 
ina cion in the valves than 
xhis contamination appears t 
valve manufacturer. 


oo the servo valves, actuating 
-osuit of aircraft impact. 


vt> valves reveal more eontam— 
P-u.-ie o, vhe hydraulic service carts, 
arily nr.. . ...1 chips built in by the 
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c. The positions 
outboard elevon definite.'!,, 
upon impact. 



II 


c t r 

& L % — 

bohru elevon cylinders on the right 
ed that this elevon was full down 


d. The unusually close fit of tie metering spool of the right 
outboard elevon servo coupled r - ‘ ! ..erpege, a temperature shock condition, 
and. oil contamination can: , ool to bind in an open position. This 

binding could not be oveiv.. ; o elevon mechanical transmission system 
with its nominal force of ", . 


e. The right out: . .-or. a wo in a stuck open condition 
most probably caused the •■.•u, 

F, RECOMMENDATIONS 

1. It is' recommended t' w.z 

a. The diametrical clearance bo increased between the metering 
spool and the valve body of the servo units to minimize the possibility 
of binding and still retain • coeptable hydraulic fluid leakage. 

b. The servo valve assemblies be. subjected to a temperature 

shock environment in order to stabilize all components in the main 
metering valve prior to a functional test. f 

c. All preliminary functional and temperature shock tests be 
conducted with the servo input filters in place but not the output filters 
so as to clean the valves of contaminents incurred during manufacture. 
(Note: The output filters will be installed prior to final high temper- 
ature functional test.) 

d. The elevon mechanical transmission system from the inboard 
elevon to the summing lever of the outboard servo be strengthened in 
order to overcome and operate a binding spool should it occur. 

G. ACTION TAKEN 

1, All similar servo valve assemblies on aircraft, in supply, and 
in process of manufacturing are being reworked in accordance with the 
above recommendations. 
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FIGUKR 2 
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1. Nag, Swivel Joint 
2* Turbine Wheel 

3. Onion Slicer 

4. 715 Joint 

5* Tape Recorder 
6 . MI/; Activating Cyl. 

7* Engine Nozzle 

8 . Fuel Structural Valve 

9. Retract Lij-'dt Switch 

10. Unidentified Metal 

11. lock 

12. Drag Chute 

13. Rudder Right Hand 

14. Controls 

15. Nacelle Inlet Up 

16. AC, 299 Pulley Bracket 

17. MLG Selector K10 

18. Fuel Line AH863 

19 o Right Rudder Plumbing 
20 o Hydraulic Relief Valve 

21. Spike Actuator 

22. Nacelle Swivel Plumbing 

23. Crash Recorder Magazine 

24. Seat (Pilot) 

23. Seat Rocket ? 

26, Survo Mecli. 

2? . Spur 

28. Chute 

29. 4 hag 

30. High Alt Suit Rec -rd 

31. Dicta Phone Recorder C, 

32. Pilot *s Info Chart 

33 . Canope 

34. Tape Recorder 

35. Outbd. Servo PlrnLing 

36. Gutbd, Servo Plumbing 

37 . Rudder Servo FWD Sec RH 

38. R Outer Wing Plumbing 

39. Ins Crash Hoc Sup Spool 

40. Controls 

41. Control Pulley 

42. L Rudder HTD Plumbing 

43. Int. Bleed A eta vat or 

44. A 8 Reset Cable 
Ul Rudder 

45 . Equip Bay Upper Long. 

46 . NAC Tail Feathers 

47. AU'451 Panel Assy RH 

48 . Y Branch Long, of Equip 


49. Unidentified Metal 

50. Controls 

51. Valve 

52. Controls 

53. Valve 

54 . Engine Fuel Pump 

55. Controls 

56 . Hydraulic Reservoir 

57 . AH3411 D. Rudder StubFin 

58. Controls 

59. Controls 

60. Rudder Servo 

61. Ejector Shear Panel 
RH Outboard 

62 . 7th Stage Comp. Disc 

63. Hydraulic Reservoir 

64. Rudder Post 

65. Onion Slicer 

66 . RH Inlet Duct 

67. Outboard Aileron Swivel 

68 . Gudgeon Structure 

69. Relief Valve 

70. Reservoir Fittings 

71. Controls 

72. Controls 

73. Controls 

74. Hydraulic Pump 

75 . Drake Accumulator 

76. Controls 

77 . FWD End of Boot. Pitot 

78. Outboard Cylinder HR 

79. RH Outboard Servo RH 
Aileron 

80. Flight Recorder Shelf 

81. Controls 

82. Pi.lt er 

83. Valve 

84. Filter 
85« Control 

86 . Hydraulic Pun.p 

87. Pressure Relief Valve 

88 . Central Part 

89. Fuel Valve 

90. AC 241 Control Break 

91. CIS Unit 

92. Main Oil Pump 

93. AB Fuel Control 

94. IFR Actuator 
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97, 

Gyro Mount 

149. 

Hydraulic Reservoir 

98. 

Auto Pilot 

150. 

Invertor 

99. 

Turbine Shaft 

151. 

NAC Flapper Fitting 

ICO. 

Main Gear Box 

152. 

Main Furl Furap 

101. 

Biff. Case 

153. 

Main Oil Pump 

IOC. 

Rudder Pedal 

154. 

IH Inlet 

103. 

AB Bird Cage 

155. 

After Burner Cane 

104. 

v tydraulic I imp 

156. 

Hydraulic Filter 

105. 

Inlet Center Body 

157. 

Controls 

106, 

BAS Box 

158. 

MU1 Gyro 

3,07. 

Invertor 

159. 

Air Data Computor 

108. 

Hydraulic Reservoir 

160. 

Spike Main Control 

109. 

Filter 

161. 

Triple Display Indi. 

110c 

Compressor Disc 

lo2. 

Invertor 

3.11c 

hydraulic Accumulator 

163. 

Throttle Eng End 

112. 

MLG Doer Act. 

104 0 

Main (rear Strut 

113 o 

Hydraulic Cylinder 

165. 

After Burner 

114. 

Inlet Spike 

166. 

Remote Gear Box 

115. 

Control Part 

167. 

Bitch & Yawl Gyro 

116. 

Starter Drive Do:' 

I 680 

Reduction Gc&r Box 

117. 

Instruments 

169. 

Main Wheel 

118. 

Rudder Part LH 

170. 

Hyd Pressure Rep, 

119. 

Inlet Structure JiH 

171. 

#2 Bearing Bull Gear 


& Main Conti'd Unit 

172. 

Main Gear & Wheel 

120. 

Controls 

173. 

Turbine Wheel 

121. 

DAS t art 

m. 

Cockpit Part 

1*!2. 

('Generator 

175 . 

Control Part 

123 0 

Drift Sight 

176 . 

Generator Control 

124. 

Controls 

177. 

Radio 

125. 

OLMl/Speed Ind. 

176. 

Radar Reflector Reference only 

126 . 

3 AS Cquip. 

179. 

Ermine Part 

T on 

Xj~i • 

SAP ; quip. 

180. 

Engine Turbine 

128. 

Hydraulic Filter 

151. 

Engine Pi.sc 

129. 

Controls 

182. 

Compressor Disc 

130. 

Lower Hatch 

183. 

I!J2 Bottle 

131. 

EOT 

184. 

Wheel 

132. 

After burner Pimp 

x8b * 

B!2 Bottle 

133. 

Controls 

136. 

Ea Hast Bar 

134. 

Controls 

187. 

Gyro Package 

135. 

B39 54 

188. 

Ballast Box 

136 . 

Center Section Ait 

189. 

Oxygen Bottle. 

137. 

IW2 Bob tie 

190 . 

Oxygen Bottle 

XJ-O, 

Air Speed Indicator 

1*1. 

Ins brume rvt panel 

139 . 

3 AS equip 

192 . 

Hyd Temp Flow Control 

140. 

CIS Unit 

193 . 

Control Part 

3-41 0 

Cockpit Assembly 

194. 

Hyd Reservoir Level Gunge 

142. 

Turbine Shaft 

195. 

Control 'Tube 

L43. 

SAD Bar 

196. 

Engine Nacelle 

14/.. 

Filter 

197. 

Wing 

145. 

Spike Rod 

196. 

Wing 
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148. Spike Actuator WAonn I 201 0 Engine Piece 
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202. Wing 

203. Inverter 

204. Nose 'Wheel 
203. Radio 

206 . Oxygen Tank 

207. Wheel 

208. Engine Turbine 
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